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Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Hi-fi overhaul? 
Your article on compact discs [PS, Nov. '83] 


made the point that CDs offer a greater | 


dynamic range than many existing audio 
systems can reproduce. For listeners who 


like to crank up the volume, their hi-fi | 


equipment could introduce distortion or 
overload the speakers. To help me decide 
if an overhaul is needed, can you give some 
amplifier or receiver specs that would han- 
dle a CD player's output? 

Roy Hogan, Beacon, N.Y. 


Len Feldman replies: "No. Because so many 


interrelated factors—including speaker effi- | 


ciency, amplifier power, and room dimen- 
sions—are involved, the best way to decide 


is by trial and error. If you hear clipping | 


and distortion when you turn up the volume, | 


you need to upgrade." 


Covering all bases 


I recently noticed an unusual sight. À | 


friend of mine showed me his copy of your 
October 1983 issue. It was different from 
mine—at least the cover was. How come? 

William Pellenz Jr., Sound Beach, N.Y. 
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| As a test, to see which 

readers, two versions of our October cover 
appeared on newsstands: The first (left) is 
| the same one that subscribers received. The 
| second version, with the additional titles, 
appeared on a small percentage of stands. 


Regional roof 


Your article about Masonite Woodruf shin- 
gles [PS, Aug. '83] was very interesting to 
me, since I am in the process of building a 
garden shed. However, I feel you would have 
done your readers a better service if you'd 
mentioned that Woodruf is not available 
on the East Coast, as I finally discovered 
after calling several roofing firms in my 
area and then Masonite itself. The cost to 
order it from California is prohibitive. 
Susan Alden, Camillus, N.Y. 


Al Lees replies: “Masonite’s decision to limit 
distribution of Woodruf to Western regions 
was made after we went to press. In fact, 


the installation we did for our photos is on 
the East Coast, and we'd not have publi- 
cized the product had we not been assured 
that it would be available nationwide.” 


| Born-again roof 


Hats off for your timely article “Comeback 
| of the Metal Roof" (PS, Oct. '83]. Authors — 
| Hodge and Victor did an outstanding job 


of simplifying and explaining the subject. 
Metal-roof systems are especially suited for 
residential housing because they are vir- 
tually maintenance-free, indestructible, 
and pre-painted with baked-on enamels. 
Accessories are available for sealing vent 


| stacks and trimming roof overhangs, so 


metal roofs are as watertight as they are 
attractive, durable, and inexpensive. 

Johnny J. Johnson 

Omega Metal Building Products 


Grapevine, Texas 


| A vote for Camry 


As the owner of both an '83 Toyota Camry 
notchback and an '83 Honda Accord sedan 
(and having thoroughly examined a Mazda 
626), I agree that these cars are the best 
small sedans made ["Challenging the Hon- 
da Accord,” Nov. ’83]. I take issue with 
Dunne's and Keebler's downgrading of the 
Camry's handling characteristics and sus- 
pension, however. 

The Camry was designed as a family car. 
Family cars are supposed to ride comfort- 
ably, not bruise your duff over every bounce. 
Nevertheless, I have found the Camry's per- 
formance to be somewhat better than the 
Accord's. It has quicker acceleration, and 
all the other handling characteristics are 
pleasantly equal. Its family-car nature 
shows up in another important way: It 
holds five people comfortably; the other two 
do not. 

Jim Krieggel, Rochester, N.Y. 


Jack Keebler replies: "The market segment 
in which the Camry competes is one of the 
most hotly contested on the automotive 
scene. Any of these vehicles would make a 


| family happy, but Dunne and I both feel 


that the additional comfort of the soft-riding 
Camry is not worth the marginal handling 
ability it exhibited in our high-speed- 
handling tests. You're right about the addi- 
tional elbow room in the Camry. That's ob- 
vious if you look at the interior dimensions 
in our specification table." 


Foiled again 


The gold foils produced at Los Alamos are 
not the world's thinnest ["Science News- 
front," June '83]. The Arizona Carbon Foil 
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Radio Shack Dual-Superhet Radar Detector at a Breakthrough Price 


Don't be fooled by the the simple appearance 
and low cost of Radio Shack's new Micronta® 
Road Patrol XK. It's an exceptional performer 
with a dual-conversion superhet círcuit for 
extended range and superior immunity to 
false indications. Put Road Patrol in your car 
or truck and you'll get advance notice of all 
types of X and K-band law enforcement ra- 
dar— whether moving or stationary, pulsed 
or CW, installed or hand-held gun. 


Road Patrol responds to radar with a beeping 
tone, a warning light or both, selected by a 
three-way switch. It tells you с 
the relative distance to га- 

dar—the tone pulses 

faster as you get closer. 

There's high sensitivity for 

the highway and low sen- 

sitivity for city driving. 


A die-cast housing assures dependability. It's 
easy to install on visor, windshield or dash. 
And you can remove it quickly for use in any 
other 12-volt vehicle, or safe storage. 


Detachable 
Power Connector 


Reversible 
Polarity 


Lighter Socket 
Power Plug 


Reliable “travel insurance” has never before 
been this affordable, so come in and get your 
Road Patrol XK today. Use your Radio 
Shack/CitiLine card. 


Get Your FREE 1984 Catalog 


Mail to Radio Shack. Dept. 844-136 
300 One Tandy Center. Fort Worth, TX 76102 


Price applies at participating Radio Shack stores and dealers. Not sold where prohibited by law. Use may be regulated by state or local law. 
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Readers Talk Back 


Co. has made evaporated gold foils of less- 
than-25-nanometer thickness for many 
years, and has also made self-supporting 
foils of aluminum, chromium, copper, silver, 
titanium, tin, and carbon of comparable 
and smaller thicknesses. Our carbon films 
can be as thin as 2.5 nanometers; some of 
these, stretched onto fine screens, are strong 
enough to survive rocket launch. One such 
foil is part of a space probe now on its way 
to Halley's comet. 
John O. Stoner Jr. 
Arizona Carbon Foil Co. 
Tucson, Ariz. 


James H. Breen, Public Affairs Officer at 
Los Alamos, replies: "Please note that the 
Laboratory's statement [and the "Science 
Newsfront" write-up] was qualified with the 
words ‘may be.’ Our researchers were un- 
aware of the existence of Arizona Carbon 
Foil Co., but have no reason to doubt Mr. 
Stoner's claim.” 


| Disoriented 


Who goofed? Your photo of astronauts Story 
Musgrave's and Donald Peterson's space 
walk (“Workhorse Shuttle,” Sept. '83] was 
reversed from the way National Geographic 
displayed the same photo on its Septem- 
ber '83 cover. 

Joseph C. Hyde, Cerro Gordo, Ill. 


| Without a frame of reference, as in space, 
such directions as right and left or up and 
down have no meaning. We used the photo 
one way because we wanted a horizontal 
display on our page; National Geographic 
needed a vertical layout for its cover. We 
did goof, though, in identifying the astro- 
nauts: That's Peterson at left (on our page). 


Early Americans 


For those readers who found the item Pre- 
Columbian Irish ["Science Newsfront,” 
Oct.] interesting, a much more detailed 
study of the presence of Ogam and other 
earlier forms of writing in America can be 
found in America B.C., by Barney Fell. This 
book is one of the most interesting of many 
studies that document the early coloniza- 
| tion of America (circa 1000 B.C.) by the 
Celts, Egyptians, and others. These stud- 
| ies readily show that if Chris Columbus 


had any doubts about the existence of a | 


| new world, or a route to get there, all he 
really had to do was find a map. 
David S. Lodge, San Antonio, Texas 


F/A-18 booster 


As one who served with Marine Fighter | 


Attack Squadron 314 in Vietnam, I feel 
that your article about the F/A-18 Hornet 
| (“The Troubled F/A-18," Oct.] neglected two 
features that help justify its cost: ease of 
maintenance and survivability. 

In comparison with the reliable F-4 Phan- 
tom, the Hornet's engine has 7,700 fewer 
parts; and its multi-mission radar has 
8,000 fewer parts than the Phantom's air- 
to-air radar. With its smokeless engines, 
the Hornet is less likely to be spotted by 
enemy gunners. Even if it is hit, the Hor- 
net's many "get-home" features—including 
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built-in fire extinguishers, self-sealing fuel 
lines, fire-suppressing foam in the wing 
tanks, and a hydraulic reservoir-level-sens- 
ing system—increase its chance of survival. 

These important features should combine 


to keep the Hornet "up" and flying. One | 


thing is certain: Down or destroyed aircraft 

cannot justify any price tag. 
Kenneth M. Ciotti, USMC Retired 
Niarada, Mont. 


Not so easy 


If lowering flue-gas temperature to cause 
condensation of water of combustion could 


significantly reduce acid-forming emissions | 
| from large power plants, as Christopher 


Fay suggests [“RTB,” Sept.], then it would 


be widely practiced. Corrosion in the heat | 


exchanger making the final heat extrac- 
tion and in the induced-draft fan, ductwork, 
etc. would be intolerable. Besides, water 


| by itself has a very limited capacity to ab- 


sorb constituents that may contribute to 
acid rain. 

There are no painless answers. Presently, 
alkali scrubbing is used on a limited basis 


| to remove the undesirables. Fluidized-bed 


combustion is only just emerging for utility- 
size boilers. Using hydrogen for fuel elimi- 
nates the acid formers as well as carbon 


| dioxide, but this technology is far off. In 


any event, the solution to acid rain will be 
spelled out in billions of dollars. 
Joseph L. Beals, Oak Brook, Ill. 


Glow in the water 


The “Science Newsfront" [Aug.] item on the 
mapping of bioluminescence in the oceans 
was very interesting. However, it was not 
explained just how marine organisms are 
able to emit light. Please enlighten me. 
M. J. Ott, South Whitley, Ind. 


Bioluminescence, which is not solely a ma- 
rine phenomenon (fireflies glow by the same 
mechanism), is the conversion of chemical 
energy to radiant energy when an organic 
molecule, luciferin, is oxidized. The reac- 
tion is catalyzed by the enzyme luciferase. 


Under the knife 


Could you fellows please stop butchering 
the English language? It is "alternative," 
not "alternate," energy. 

No name or address 


We could if we were, but we're not. We are 
as concerned as anybody about upholding 
standards, but we do not insist on rigidly 
"correct" usage when the language has 
evolved to permit an informal alternative. 
Most dictionaries list “alternate” as an ac- 
ceptable alternative for "alternative." 


Corrections: The "before" photo of the 


Solargreen house ["So Long, Slanted Glass,” 
Aug. '83] was published courtesy of Rodale's 
New Shelter magazine. 

The correct name of the reader who 
enlightened us about flush hardware [RTB, 
Nov. '83] is Paul Galeazzi Jr. Unfortunately, 
his information about the device was also 
wrong: The Fluidmaster(Model 400-A) does 
contain ап anti-siphon vacuum breaker. 
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Now. 
For the future. 


Technology is moving faster 
than science fiction. And, its more 
exciting. But to be part of it — to 
make it work — we have to learn. 
We have to grow. 

The Air Force has thousands of 
fascinating opportunities. Many in 
technologies still being developed. 
But, young Americans will be left 
out if they're not prepared. 

It takes training to use 
technology. The Air Force offers 
such training. But only to those 
who can handle it. Those who have 
taken advanced courses in math 
and science. 

We've got a choice. America's 
youth can watch technological 
developments being made. Or they 
can help make them. Encourage 
our children to AIM HIGH. To tackle 
the tough courses. Then they'll be 
equipped to tackle the future. 
America and the Air Force of 
tomorrow are depending on them. 


A great way of life. 


William Tecumseh Sherman 


Announcing 


THE NATIONAL HISTORICAL SOCIETY 


CIVIL WAR CHESS SET 


E d 


Richly detailed portrait sculptures of great American heroes 
—іп solid pewter, solid brass and fine enamels. 
A heirloom chess set to be enjoyed for generations. 
Created by the world-famous craftsmen of The Franklin Mint. 


THE NATIONAL HISTORICAL SOCIETY is 
dedicated to bringing the excitement and 
power of American history — as well as its 
significance—to people in every part of 
the land. 

It is in keeping with this purpose that 
the Society is about to issue its own Civil 
War Chess Set. A dramatic tribute to the 
heroes of both North and South — and a 
work all the more intriguing because the 
playing pieces include richly detailed 
three-dimensional portrait sculptures of 
the great Generals of Union and Confed- 
eracy, captured for the ages in solid pew- 
ter, solid brass and fine enamels. 


Major General 


BISHOP 


General in Chief 
Ulysses S. Grant 


KING 


This extraordinary new chess set will be 
crafted to the highest standards of quality 
and historical authenticity. The National 
Historical Society has appointed The 
Franklin Mint to create the sculptures, 
each of which will be a new and original 
design. Some figures will be shown stand- 
ing, some seated, some kneeling, some 
mounted on horseback. And each figure 
will be painstakingly crafted of solid pew- 
ter, hand-finished, then set atop a solid 
brass pedestal base embellished with a cir- 
cular band of richly colored enamel —b/ue 


for the soldiers of the North, gray for . 


those of the South. 


Every sculpture, moreover, will be so 
rich with authentic detail that only the 
artists and master craftsmen of The Frank- 
lin Mint, steeped as they are in the tradi- 
tion of precision coinage, could have 
achieved it. Indeed, every nuance of facial 
expression, uniform and weaponry — right 
down to the buttons, braiding, sabers and 
carbines —will be depicted with meticu- 
lous accuracy. 

Thus, The National Historical Society 
Civil War Chess Set is also a magnificent 
collection. A triumphant achievement of 
portrait sculpture—and the ultimate in 
micro-detailed miniaturization. 


ALL FIGURES SHOWN ACTUAL SIZE. 
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\ ше Major General 
WIS J.E.B. Stuart 
KNIGHT 


General in Chief 
Robert E. Lee 


KING 


Available only by direct subscription. Issue Price: $17.50 per sculptured chess piece. 
Limit: One complete set per subscriber. Please enter your subscription by February 29, 1984. 


A dramatic showpiece 
for your home or office 


The chessmen themselves are scaled so 
that each one will suit the function as- 
signed to it in the game of chess. And the 
handsomely crafted, pewter-finished play- 
ing board has been sized with equal care. 
Specially fitted, to also serve as the cover 
for the case which will house all 32 playing 
pieces, the board completes a presentation 
SO attractive that the chess set will be 
played and displayed with pride and satis- 
faction. A Certificate of Authenticity, and 
specially written reference materials, will 
also be provided. 

Exhibited on a table or cabinet in your 
living room, family room, den or office, 
this is a possession certain to evoke both 
admiration and respect from all who see it. 
A unique tribute to unique Americans. A 
work of heirloom quality, that will bring 
you endless pleasure through the years. 
And a chess set eminently worthy of being 
passed on from generation to generation. 

The subscription rolls are now open. 
The work may be obtained only by direct 
subscription, with a limit of one complete 
set per subscriber. 


The chessmen will be issued to you at 
the attractive price of $17.50 each, with 
the specially designed playing board and 
protective case provided at no additional 
charge. As a subscriber, you will receive 
two sculptured pieces every ofher month. 
You will, however, be billed for only one 
chessman at a time —a total of just $17.50 
per month. In addition, you will have the 
option to complete your set earlier, if you 
wish— but you will be under no obligation 
to do so. 

Here, then, is a work that will bring 
lasting pleasure to chess enthusiasts, his- 
tory buffs, collectors of military minia- 
tures—to anyone who appreciates our 
nation's heritage. Indeed, it is an unmis- 
takably American chess set, that will make 
a dramatic addition to any room. And an 
exciting showpiece that will be displayed, 
enjoyed and treasured by each succeed- 
ing generation. 


To acquire The National Historical Soci- 
ety Civil War Chess Set, no advance pay- 
ment is required. But please note that the 
accompanying Subscription Application is 
dated and should be returned postmarked 
by February 29, 1984. 


The National Historical Society 
CIVIL WAR CHESS SET 
Please mail by February 29, 1984. 


The National Historical Society 
c/o The Franklin Mint 
Franklin Center, Pennsylvania 1909] 


Please enter my subscription for The National 
Historical Society Civil War Chess Set, consist- 
ing of 32 chessmen. 

I need send no money now. | will receive 
two new playing pieces every other month, 
but will be billed for just one piece at a time— 
$17.50° per month—beginning when my 
first shipment is ready to be sent. I will receive 
the fitted presentation case and pewter- 
finished chess board at no additional charge. 

"Plus my state sales tax and $.50 
per chessman for shipping and handling. 


Signature 


ALL APPLICATIONS ARE SUBJECT TO ACCEPTANCE 


Mr./ Mrs./ Miss 


PLEASE PRINT CLEARLY 
Address 
City и 


State, Zip_ 
Limit: One complete set per subscriber. 


Introducing the 5/50 Plymouth Horizon for1984. Match it! (If you can.) 


A five-year or 

50,000-mile Protection Plan? 
Match it, anyone! 

For 1984, we're challenging the 
competition: Match it! 

Match Horizon's 5-year or 
50,000-mile protection on the 
engine, powertrain and against 
outer body rust-through. 

We give it all at no extra cost, 
thanks to our confidence in 
The New Chrysler Technology. 
Who can match it? 

No one. 


The front-wheel drive 5/50 
Horizon: 34 EPA est. mpg.** 
Match it for mileage, Cavalier! 
Chrysler's leadership in 
front-wheel drive and advanced 
technology make Horizon 

the American car with world- 
class mileage. So whether 

gas prices § go up or down, 

vou ге laughing all the way to 
the bank in a Horizon. 


The sensibly priced 

5/50 Horizon $58307 
Match it for price, 
Corolla Deluxe!’ 

Power front disc brakes, 
halogen headlamps, 
adjustable one bucket 
seats, fold-down rear 
seats, five-passenger room, 
a 5-vear or 50,000-mile 
Protection Plan are all 


standard. At a terrific price. 


Match it (1f you can) 
Corolla Deluxe! 


The amazingly priced 
5/50 Horizon Automatic 
Transmission Package: 
Match it! Anyone! 
For 1984, when you buy the 
specially priced transmission 
"ackage —the incomparable 2.2 
ter е ngine, power steering, 
AM/EM stereo, console, center 
arm rest and rallye w heels and 
dual remote mirrors — 
you get automatic transmission 
at no cost. All at a sticker price 
hundreds of dollars less than 
a comparably br ba i Cavalier, 
Escort or Corolla 
Deluxe!’ That's too 
much to match! 
Buckle up for safety. 


a ae r od P Т F ode | F 
Horizon. A product of The New Chrysler Technology. 
"5 years or 50,000 miles, whichever comes first. Limite du arranty. Deductible applies: Excludes leases. Sce dealer for details. **Use EPA est mpg for 
comparison. Your milcage may vary depending on speed, trip КА) hand weather. California estimates lower. Вахе sticker price excluding title, taxes and destination charges 
"Based on sticker price comparison of comparably equipped vehicles 


Science Newsfront 


By ARTHUR FISHER 


Body language 


Learning just how the human body moves 
has become increasingly important to a 
| variety of specialists—from designers of 
“humanoid” robots to orthopedic surgeons. 
The photo above shows one of the most 
advanced systems for the analysis of hu- 
man biomechanics—the Vicon. Using up 
to seven cameras, the unit records high- 
definition images at 50 frames per second. 
The subject, seen running here, is illumi- 
nated by high-intensity infrared strobe 
lamps that give two-millisecond flashes. 
The invisible light is reflected by special 
| markers adhering to key flexion points 
| of the body as the subject walks or runs 
through the camera's field of view. From 
the two-dimensional trajectories thus 
traced by two or more cameras, the com- 
puter mathematically creates a three- 
dimensional model of the motion. This 
model can be viewed on the monitor screen, 
as shown. The analysis provides data on 
forces, movements, and positions of mus- 
| cles and limbs. Additional data, if needed, 
is obtained from force plates built into the 
floor and from electromyographic signals 


transmitted from tiny sensors taped over | 


muscles. Vicon was developed in Britain 
by Oxford Dynamics, Ltd. 


Volcano on Venus? 


A planetologist at the University of Colo- 
rado at Boulder believes that a major vol- 
canic eruption on Venus before the arrival 
of a Pioneer satellite threw large quanti- 
ties of sulfur and other small particles into 


Larry Esposito, of the Laboratory of Atmo- 
spheric and Space Physics, bases his the- 
ory on observations made by an ultraviolet 
spectrometer aboard the Pioneer orbiter 
since 1978. The device shows that Venusian 
clouds are marked—in ultraviolet—by 
dark streaks indicating upwelling of sul- 
fur dioxide, a sign of volcanic activity. Ob- 
servations made between 1978 and 1983 
show a marked and steady drop in both 
sulfur and haze particles. The pattern is 


| similar to that following a major volcanic 


eruption on Earth. Esposito, who as a mem- 


ber of the Voyager research team is cred- | 
ited with discovering Saturn's braided "F" | 


ring, says, "Those volcanoes work pretty 
hard to blow the sulfur up to 70 kilome- 
ters [43.5 miles] into the atmosphere. Their 
eruptions have at least 10 times more en- 
ergy than any volcanoes we've seen on 
Earth for the last 1,000 years." 

The sulfur-sulfur dioxide-sulfuric acid 


cycle on Venus parallels the production of | 


acid rain on Earth. Planetologists expect 
that observations of Venus will help sci- 
ence to understand atmospheric changes 
on Earth better. 


Earth gets rounder 


| Man has for the first time observed changes | 
—subtle ones—in the shape of his home | 


planet. A team of aerospace engineers 


-at the University of Texas plotted the 


change from shifts in the orbit of Lageos, 
an Earth-circling satellite launched in 
1976. The craft looks like a giant golf ball 
studded with reflecting panels. These retro- 


reflectors bounce back laser beams to the 
ground stations on Earth that beam them 
skyward. Timers at the stations record the 
time the laser pulse is sent and the time 
its reflection 18 received, to an accuracy of 
one-billionth of a second. Thus, observers 
can calculate the satellite’s distance from 
Earth at many points on its orbit. 
“Changes in Earth’s gravity field cause 
variations in the orbit of Lageos,” reports 
Dr. Bob Schutz of the UT Center for Space 
Research. “Those gravity changes are a re- 
flection of changes in Earth’s shape and 
are thought to be due to the rebound of 
the planet’s crust—a long-term and pre- 
viously undetectable response to the re- 
moval of the last ice sheets, which melted 
thousands of years ago.” The result is that 


| Earth is becoming rounder as more of 


the planet’s mass moves toward the poles. 


| Data on the changing Earth gleaned from 
| Lageos could also refine our understand- 


ing of plate tectonics, help us to under- 
stand and measure earthquakes, and 
contribute to the prediction of long-term 
climate changes. Research on the findings 
from Lageos, at UT and at the Jet Propul- 
sion Laboratory, is supported by NASA. 


New tool shape 


The peculiar object you see in the photo 
below is the latest in cutting tools. It sports 


| | a novel shape, like a ledge, that its devel- 


opers claim will save the metalworking 


| industry millions of dollars a year. This 
the atmosphere of Earth's sister planet. | 


cemented tungsten-carbide cutting-tool in- 
sert was invented at the Materials Labora- 
tories of General Electric's Research and 
Development Center. Its claim to fame is 
that the unique shape enables the tool to 
sharpen itself as it wears. 

Dr. Manuel Aven, head of the Materials 
Laboratories, says that this self-sharpening | 
ability is due to “microchipping.” As the | 
tool wears, microscopic bits of the ledge 
chip away in conical sections, leaving 
sharp, clean edges that continue to remove 
metal efficiently. The tool maintains its cut- 

Continued 
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ting edge until the ledge i is completely worn 
away. The insert is square in shape and 
has ledges on all four sides, giving four 
separate cutting faces. It fits into standard 
tool holders. It is designed" for milling and 


turning that require straight cuts—not | 


profiling—and the depth of the cut must 
be kept equal to or less than the ledge 
| overhang. 

The result of the new design should be 
a longer useful life and major increases in 
cutting speed and productivity, especially 
in machining such difficult metals as tita- 
nium and stainless steel. Design and de- 
velopment of the inserts was partially 
supported by the U.S. Air Force's Wright 
Aeronautical Laboratories. 


Tritium landing lights 


Radioluminescent lights, powered by rad- 
| loactive tritium, are being tested in Alaska 
| by researchers from a nuber of agencies 
—the Department of Energy's Pacific 
Northwest Laboratory and Oak Ridge Na- 
tional Laboratory, the Department of De- 
fense, and the State of Alaska Department 
of Transportation and Public Facilities. 
Project Manager George A. Jensen, of the 
Battelle Memorial Institute, says the lights 
can be a lifesaving nuclear byproduct in 
remote arctic locations, where short day- 
| light hours in winter are coupled with a 
lack of electrical service and a heavy reli- 


ance on airplanes for essential services. 

Radioluminescent, or RL, lights have 
been used since the late 1950s in hos- 
pitals and other buildings where unin- 
terrupted lighting is essential. But until 
recently, they were thought not bright 
enough for airfield use. Then researchers 
at Oak Ridge determined that it might be 


possible to improve their intensity through | 


proper design. Each of the new tritium 
landing lights is a self-contained unit, re- 
quiring rio outside power source; each has 
an expected life of at eight to 10 years. 


Thermophotography 


The photos above are dramatic evidence of 
the capabilities of a thermocamera— which 
records infrared radiation—developed in | 
Germany by Dr. Bernhardt Brill. They 
demonstrate the ability of nicotine to re- 


| strict circulation to the extremities. The | 


first photo was taken of a hand before the 
subject started smoking a cigarette. The 
second was made 17.5 minutes after inha- 
lation of cigarette smoke. 


The open ranges of Wyoming flew by 
in a near-silent green flash. Vaguely 
aware that the Audi 50008 turbo was 
quickly gobbling great stretches of 
empty road, I glanced down at the 
160-mph speedometer. Surprised, I 
found the needle hovering between 100 
and 110 mph and quickly applied a 
well-measured squeeze on the brake 
pedal. The disc brakes on all four cor- 
ners responded with a powerful but 
linear grip that sank the shoulder har- 
ness and lap belt firmly into my chest 
and hips. 


Swift and silent Audi 5000S turbo 


How had I been lulled into driving 
at such high speed? Audi's turbo- 
charged and intercooled 50008 sedan 
is by far the quietest fast car I've ever 
driven. The high-frequency wind noise 
that drivers associate with high speeds 
is practically absent inside this four- 
door sedan. This is due mostly to the 
flush-mount side glass fitted on this 
vehicle, which enables Audi to claim 
that its European version of the 5000S 
is the slipperiest production sedan in 
the world, with a 0.30 drag coefficient. 
(In the U.S., it's 0.34.) 


At present there’s only one trans- 
mission available here. It’s a clean- 
shifting three-speed automatic. Audi 
promises a four-speed automatic for 
next year’s model. On the highway at 
high revs the turbocharged engine is 
extremely responsive, with plenty of 
power on tap at any speed. But around 
town its performance is almost timid. 
Stamp the throttle at a stoplight, and 
it takes several seconds before the en- 
gine room gets the alert. Price? Accord- 
ing to a Porsche-Audi official, around 
$22,250.—Jack Keebler 


Audi 5000S turbo is shod with distnedve 15-in. aluminum- powerful 140-hp 2.2-liter (13 1-cu.-in.) five-cylinder engine is 


alloy wheels and extra-wide 205/60HR15 tires. The tiny but 
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rated at 19 mpg in city driving and 28 mpg on the highway. 
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Detroit Report 


By JIM DUNNE 


— 


Spy photos: The PS long lens snaps a 
look into the future. At top is the GM- 
Suzuki econocar. Below that is an N- 
body car, Buick's 1985 Regal Somerset. 


| Mini-van rethink 


Ford and General Motors may be taking a 
second look at their 1986 mini-van drive- 
line designs. Both companies have been 
committed to rear-drive setups since the 
first stages of the design process. GM is 
especially worried that its GMC and Chevy 
models will be too much like the current 
full-size C-10 and not as appealing as 
Chrysler's front-drive Dodge Caravan. The 
advantage of Chrysler's design is evident 
in the Caravan's low-slung appearance. 
GM and Ford are stuck with the tall pro- 
file necessary to clear the rear drive line. 


might still switch to the newer design, even 
though its project is in the final prototype- 
testing stage. All of the vans answer the 
need for a lightweight vehicle that can dou- 
ble as a station wagon or utility van and 
deliver fuel economy in the 20-mpg range. 


Aero appeal 


Ford's recent move to aerodynamic styling 
is looking better and better to company 
executives. Some of the models that have 
been treated to this controversial sheet 
metal are the Tempo/Topaz, Thunderbird/ 
Cougar, and Mark VII. Although some aero 
models have been slow to catch on, the 
longer the sleekly finished models are on 
| the road, the more appeal they have. "Our 
| Tempo is outselling the Escort now," a Ford 


major turnaround from the past, wherein 
started at GM. Now, Ford seems to have 
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| In Ford’s case, it's too late to change. GM | 


executive brags, “and Escort has been the | 
best-selling car in the last year.” It’s a | 


Ford styling themes were dictated by those - 


set its own course, and the move is paying 
off. “Who says an efficient car has to look 
bad?" a Ford executive asks. 


Chrysler luxury two-place 


Undaunted by the failure of the Imperial, 
Chrysler has embarked on a new program 
to put a super-luxury two-seater on the 
streets in the spring of 1985. The price will 
probably be in the $25,000 region. The car 
will be based on a turbocharged version of 
the K-car. A 2.5-liter (152-cu.-in.) four- 
cylinder will provide power suitable for its 
status. Look for both convertible and hard- 
top versions. Styling that's strongly influ- 
enced by the Mercedes coupe is expected. 
In fact, the Chrysler pentastar on the grille 
may be the only tip-off that this is not a 
Stuttgart design. Assembly will take place 
on a low-speed production line at Chrysler's 
Clairepointe pilot plant. Until now, this fa- 
cility has been used only to try out pro- | 
duction machinery for new models. 


Quick diesel? 


Oldsmobile has developed a tuned-induc- 
tion version of its 260-cu.-in. diesel that 
will do zero to 60 mph in 11.2 seconds, ac- 
cording to Olds tests. It's installed in a 
Ciera two-door with a special suspension 
and a four-speed manual transmission. 
Olds says that most of the increase in per- 
formance over its standard V6 diesel—a 
16-to-17-second performer—comes from the 
long-induction manifolds that get more air 
into the combustion chamber. Look for Olds 
to build a limited-production model within 
18 months. Why no turbocharger? Not 
many high-performance diesels will be 
| built, and the extra cost of the turbo for 
short production just isn't worth the effort. 


Turbo controversy 


Controversy over the benefits and draw- 
backs of a turbocharger continue in Detroit, 
with detractors focusing on the device's 
poor durability. What about a 40,000-mile 
used car with a turbo? “I wouldn't buy one,” 
a high-level Olds engineer confides. "It's 
| like buying a used muscle car. You know 
that chances for something going wrong 
are high.” Besides, according to the Olds 
source, the turbo is expensive: “You're talk- 
ing $250 cost. That’s what we pay to put 
the turbo inside a car. It makes more sense 


more performance.” 


More two-seaters 


Chrysler isn't the only producer that’s 
planning an expensive, two-seat sporty 
model. Cadillac, Buick, and perhaps Olds 
are also working on similar vehicles. The 
Cadillac will be the first one out, in 1987. 


just to put in a bigger engine if you want | 


The cost will be $40,000-plus, according to 
reports. Quality, according to these same | 


sources, will be comparable to that of the 
best Mercedes. Like the Chrysler, it will 


be a front-drive. The car will be similar 


in design to a shortened version of the 
Eldorado, but special sheet metal, in- 


nards, and a super-performance engine | 


will make it unique. A convertible version 
is being considered. 


Son of Jeep 


With the launch of the XJ Jeep line— | 


Cherokee and Wagoneer—American Mo- 
tors is turning its attention to a remake 
of the CJ Jeeps. These are four-wheel-drive 
utility types that are most similar to the 
military Jeeps. Their rugged simplicity has 
not changed significantly for decades. AMC 
wants to lighten up the chassis and give 
the styling a modern look with a functional 


wedge appearance. But don't look for an | 


ultra-lightweight Jeep. The vehicle does a 
lot of commercial work—sweeping, snow 
plowing, trailer towing— where high chas- 
sis weight is important. The interior will 
be changed most, and the primitive instru- 
ment panel will give way to a pod type 
that's easier for the driver to see and where 


| the controls are easier to reach. Introduc- 


tion of a two-door open-body model that 


| can be covered by a rigid roof and powered 
| by either a four-cylinder 
should occur in 1986. 


or V6 engine 


Three-in-one engine 


Chrysler plans to build all of its engines 
in-house. So the decision was made to use 
the workhorse 2.2-liter (134-cu.-in.) four 
(standard in all K-cars) as the basis for 


two new four-cylinder engines—a 1.8-liter | 


(110-cu.-in.) and a 2.5-liter (153-cu.-in.). 
The new engines will replace a 1.6-liter 
(98-cu.-in.) four imported from Peugeot 
that’s standard in the Omni/Horizon, and 


a 2.6-liter (159-cu.-in.) four that Mitsubishi | 
supplies as the premium power plant for | 
the bigger cars. With this move, Chrysler 


will eliminate the complication of over- 


seas suppliers for its high-volume engine- | 


building operations. Consumers should 
see more commonality of parts among the 
three engines, which should mean easier 
service and lower prices. 


Caddy with clout 


General Motors is determined, once and 
for all, to put muscle into its Cadillac and 
Chevy J-cars. The solution: a 2.8-liter (171- 
cu.-in.) V6 with multi-point fuel injection. 
This engine will not only eliminate any 
performance deficiencies, but it may pose 
a few problems for the suspension design- 


| ers. Although controlling the added power 


will be a challenge, much work has already 
been done in harnessing the extra horses 
of the Pontiac turbocharged 1.8-liter (110 
cu-in.) four in the Sunbird and Skyhawk 
(twin models to the Cimarron and Cava- 
lier). With the new engine—an improved 
version of the V6 used in the Citation 
X-car—GM will finally meet or surpass the 
performance of the J-car’s target vehicle 
the BMW 318i. Eis] 


When you are at rest, so is your 
heart. A low resting heart rate us- 
ually means you're in good condi- 
tion. Have you checked yours? 


Its a high fashion dress watch and a sharp looking sports watch depending on 
which band you use. You get two luxurious bands with this watch. 


When you exercise, you should 
reach your heart's target zone. But, 
have | reached my exercise target 
zone, or just had too much coffee? 
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Wrist EKG i 


Now you can exercise, rest, swim or go out to "-— wearing the latest in computer pulse 
takers on your wrist. Plus, it’s a talented sports watch and a formal dress watch too. 


By Drew Kaplan 

It'safact. Youcan tell a lot about your- 
self from your heart rate. You can eval- 
uate the condition you are in, how much 
stress you are under, and how hard you 
should be exercising. 

Think about it. How fast does your 
heart beat when you climb a flight of 
stairs? And how long does it take for your 
heart rate to return to normal? 

Well, if you're at all like me, you may 
be a little out of shape. While l'm only 
36, several friends my own age have 
recently had heart attacks. And frankly, 
I'm getting just a bit worried. 

You see, | am getting past the point 
where | can simply say, “I'll get back into 
shape next year." 

So, whether you're a long distance 
runner (this is the ultimate jogging com- 
panion), or just a few pounds overweight 
like | am, your heart rate will give you a 
definitive picture of your heart and body. 

Now you can take your heart rate any- 
time, anywhere with the newest in so- 
phisticated electronic pulse takers. 

And best of all, this heart computer is 
contained in a beautiful 24 hour alarm, 
24 hour chronograph, LCD watch, that 
you will be as proud to wear with a coat 
and tie as you are when you're running. 

YOUR HEART'S TARGET ZONE 

Your heart, just like any other muscle 
in your body requires exercise. Unfor- 
tunately, unlike your arms, you can't see 
your heart's condition just by looking. 

The type of exercise called aerobic 
exercise is specifically designed to exer- 
cise your heart. The purpose of aerobics 
is to reach your heart's target zone. 

So what is your target zone? Your 
target exercise zone is between 60 and 
8096 of your maximum heart rate. And 
here's an easy way to figure it out. 

Simply subtract your age from 220 
beats per minute. So, for me at 36, my 
maximum heart rate is (220-36) or 184. 

So when | exercise | should get my 
heart rate up to at least (184 X 6096) or 
110 beats per minute, and no higher than 
(184 X 8096) or 147 beats per minute. 

With the Wrist EKG to help me, | can 


be sure that my workouts are valuable for 


my heart and neither dangerous esca- 
pades nor total wastes of time. Of course, 
before beginning any exercise program 
you should consult your own doctor. 

BUT ISN'T EVERYONE DIFFERENT? 

Here's the really exciting part. The 
worse shape you're in, the faster you'll 
reach the target zone and the less work 
you'll have to do to stay in the zone. 

You see, as you get in shape, your 
heart doesn't have to beat as hard to do 
the same amount of exercise. Just as 
when you work out with weights, your 
arms become stronger, your heart be- 
comes stronger with aerobic exercise. 

So the Wrist EKG is safe for the begin- 

ner or the athlete. And, you'll really see 
your improvement as you exercise. 
But you don't have to exercise. Just 
wearing the Wrist EKG and using it at 
the office when you're under stress, after 
you've walked up some stairs or around 
the block will make and keep you aware 
of your body's physical condition. 

And look at this. Sit down at your 
desk and take your pulse. Then drink a 
couple of cups of coffee and take your 
pulse again. You'll see just what your 
morning 'pickup' actually picks up, and if 
God forbid you smoke, take your pulse 
before and after a cigarette. Wow! 

JUST LIKE A HOSPITAL EKG 

With Innovatives new Pulsemeter 
watch, you'll have supreme accuracy. It's 
like a direct electronic line to your heart. 

You see, unlike other pulsemeters that 
use a light shining through your finger, 
this instrument works just like a hospital 
EKG. It measures the electrical impulses 
that cause your heart to beat. 

The back of the watch is one receptor, 
and the metal touch sensor on the front 
of the watch acts as the other EKG sen- 
sor. Justtouch the sensor, and you'll see 
your pulse on the large LCD Display. 

IS IT A DRESS OR SPORTS WATCH? 

Innovative time thinks that everyone 
interested in their pulse must be a pro- 
fessional athlete. So, they've built this 
watch with all the athletic extras. 

Its not only waterproof, it's guaran- 
teed down to 60 feet (although you can't 
actually take your pulse underwater). It 


has a stopwatch, a lap timer, and dual 
finish mode. Its band is made of very 
tough polymers. So, it's a sports watch. 

But wait, | don't like black watches 
for dress. So, l've gotten Innovative to 
add a deluxe matching stainless bracelet 
to the watch. It's rendered in stainless 
and black and is a perfect high fashion 
choice. So, it's a dress watch. 

Plus, there's a 24 hour alarm and an 
hourly chirp. The stainless band is great 
for sports or dress. So, you'll get the 
watch with the black band on it and the 
high fashion band packed with it, com- 
pliments of Innovative Time's superb 
engineering and DAK's good taste. 

The Wrist EKG is backed by Innova- 
tive Time's 1 year limited warranty and 
comes with a 1 year battery in place. 

TRY THE WRIST EKG 
RISK FREE 

Now you can look at your heart as 
easily as the time. You'll see how you 
reactto stress, foods and exercise. Don't 
let DAK's low price confuse you. Take 
this pulse watch to your own doctor and 
have him compare it with his EKG. 

Why not take a copy of this ad too. 
Chances are that he'll also want one. 

Try the Wrist EKG risk free. Try exer- 
cising and then check your cardiac re- 
covery rate. If you don't like what you 
see, you'd better keep the watch. But if 
you just don't like the pulse watch, sim- 
ply return it within 30 days in its original 
box for a refund. 

To order your Wrist EKG, Pulse Sports/ 
Fashion Watch, complete with two bands 
risk free with your credit card, call toll 
free or send your check for just $49.50 
plus $3 for postage and handling to DAK. 
Order No. 9638. CA res add 696 tax. 

On the track, in the gym or at the 
Office, you'll have a direct connection to 
the condition of your heart. 


IDAK 


| INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St.. N. Hollywood CA 91605 


1284 Snowmobiles 


Performance improvements and sporty new 


styling highlight the changes in this sea- | 


| son's new snowmobiles. This trend closely 

parallels what's happening in the automo- 
| tive marketplace. Snowmobile buyers are 
| looking for more excitement rather than 
basic, utilitarian transportation. 

For 1984, new models have been intro- 
| duced by Arctic Cat, Bombardier (maker 
of Ski Doo and Moto-Ski models), John 
| Deere, Polaris, and Yameha. 

Let's take a closer look at what these 
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snowmobile makers are offering this season. 


Bombardier 


The all-new models from the Canadian 
manufacturer are the Ski Doo 5525, Safari, 
and the Moto-Ski Sonic LC. The 5525 
(photo 4) is engineered to provide a top 
speed of more than 80 mph, along with lots 


| of hill-climbing ability. It has a 462.8-cc — 


: | 

1 d r 
^ | | 

Е | 

| 


| (28.2-cu.-in.) liquid-cooled, twin-cylinder 


engine and a new clutch that can be tuned 
to suit riding and snow conditions. The 
5525 uses a slide-suspension system that 
provides up to six inches of vertical travel 
for a more comfortable ride. The Moto-Ski 
Sonic LC is identical to the Ski-Doo 8825. 
The price of each machine is $2,999. 

Ski-Doo's Safari comes in three versions: 
Grand Luxe ($3,399), Safari 447 ($2,999), 
and Safari 377 ($2,199). The first two have 
436.6-cc (26.6 cu.-in.) engines, and the 377 
has a smaller, 368.3-cc (22.5-cu.-in.) power 
plant. 


John Deere 


Two new direct-drive models head John 
Deere's new lineup: Snowfire, $2,599, and 
Sprintfire, $3,099 (photo 5). Sprintfire is 
the first direct-drive snowmobile to use a 


liquid-cooled engine, Deere claims. Direct | 


drive means that the drive sprocket is 
mounted on the secondary clutch shaft, 
which turns the drive sprocket that makes 
the track rotate. Direct-drive systems elimi- 
nate about 40 parts and thus make main- 
tenance easier and increase durability, 
Deere says. 


Yamaha 


| The Japanese snowmobile maker intro- 


duces a unique design with the all-new 
Phazer model (photo 1). Instead of an inte- 


gral cowl, the Phazer has a handlebar- | 


mounted fairing that puts the windshield 
closer to the driver. In addition to the styl- 
ing, Yamaha has loaded the Phazer with 
numerous new engineering features, in- 
cluding a fan-cooled 485-cc (29.6-cu.-in.) 


| engine (photo 2). 


The Phazer also has a telescoping-strut 
suspension that the company claims gives 
twice as much travel as a leaf spring. In 
addition, Yamaha uses an anti-sway-bar 


| system to reduce lean in cornering. Price 
| of the Phazer is $3,299. 


| |! Arctic Cat 


This northern Minnesota company used to 


T | be the leading seller of snowmobiles in the 
|| US. Now a group of former employees and 


managers have revived the formerly bank- 
rupt company. It will offer only two mod- 
els this season: the Panther (photo 3) and 
El Tigre 6000. The Panther has long had 
a reputation as a Cadillac-type vehicle, 
with a plush ride and powerful performance, 


| especially in deep snow. The Panther costs 
$2,995, and the El Tigre 6000 is $4,195. 


С Polaris 


This season, Polaris has introduced two 
models that join five others that were held 
over from last season. The newest models 
are the Indy 400, a lightweight perform- 
ance machine, and the Star Long Track, 
a utility snowmobile. The Indy 400 has a 


new 398-cc (24.3-cu.-in.) two-cylinder en- | 


gine and has been engineered for improved | 
performance at high altitudes, the company | 


says. Price of the Indy 400 is $3,899. The 
Star Long Track is $2,199. 


i 


i S 


The deadly ballet of aerial warfare 
has become blink-of-an-eye 
encounters in MiG Alley, Vietnam, 
the Sinai and the Falklands. Seat-of- 
the-pants razzle-dazzle has been 
replaced by feather touch precision. 
Yet despite AWACS guidance and 
sophisticated "black boxes,” it's still 
the steel nerves and quick stick 
work of the men flying the jets that 
win battles. 

Fighting Jets shows you state- 
of-the-art combat in the computer 


age. You ll view swirling dogfights 
through gun cameras, streak on 
attack a few feet over the desert, 
endure crushing G forces, outma- 
neuver radar-guided SAM missiles, 
unleash Sidewinders, duel MiGs 
and Mirages one-on-one. 

It's an exciting introduction to THE 
Eric or FLIGHT library from Time-Lire€ 
Books. More than 100 photographs 
and battle paintings highlight your 
reading. See how the Germans 
astonished the Allies with the first 
turbo / jets; the F15 Eagle acceler- 
ates straight up; Britain's remark- 
able Harrier jump jet destroyed 
faster Argentine jets, and much 
more! Detailed illustrations take you 
inside cockpits, diagram dogfight 

Approximately 176 pages of text 


dramatic illustrations, c Us didis 
close-ups of famous ail rerit du xil. 


тра иге OF тлф” і 


FROM THE SINAI TO THE FALKLANDS, 
IT'S STILL A PILOT'S WAR. 


tactics, and portray 
an awesome array 
of today 5 fighters. 
Volume by vol- 
ume, THE EPic OF 
FLIGHT retells the 
adventure story of our 
century. 
You re invited to take 


Keep it and pay only $13.95 plus 
shipping and handling. You can 
then collect additional volumes in 
the series, including The Carrier 
War. The Luftwaffe, Knights of the 


Heart of a Harner: 


iheyump-jetengine. decide not to keep Fighting 
Fighting Jets for 10 days FREE. 


Air, America in the Air 
War. Books come one 
at a time about every 
- | other month, always 
7 for a free examination. 
There is no minimum 
number to buy; you may 
cancel at any time. If you 


Jets, return the complete 


package wit within 10 days with no fur- 
ther obligation. To start the action, 
just mail the reply card today! 


i 1983 Time-Life Books Ine., 


Time & Life Bldg., Chicago, IL 60611 


| 
| 
| 
| 
| 
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THE EPIC OF enn: 
TEST FLY THE FIGHTING JETS FOR 10 DAYS FREE. 


| Time & Life Bldg. 
| Chicago, IL 60611 


| series. Please send it to me for a 


If card. iS missing, mailto: и 
TIME-LIFE BOOKS TI ME | 


LIFE. 
YES, мошо BROOKE 


like to See Fighting Jets as my 
introduction to THe Eric or FLIGHT 


10-day free examination. Also 
send me future volumes under 
the terms described in this ad. 


— I 


Sale Zip 
E orders subject to approval. 
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Mini-Jeep 


@ AMC took a full year longer than GM or Ford to develop its version of a compact utility 
vehicle. But a smooth ride combined with a rugged feel and look convinced POPULAR SCIENCE’S 
Detroit-based automotive editor that the newest 4WD trailblazer was worth the wait. 


By JIM DUNNE 


t was 3 a.m. when I edged onto 
the sand. The overnight storm was 
turning the beach into a disaster 
| area. I wanted a closer look at my 
17-foot aluminum boat, The Force. Be- 
cause it has a history of faring poorly 
in heavy surf, I was afraid that the 
boat and its outboard engine might 
take a dunking. Ten feet onto the 
beach, the 1984 Cherokee Pioneer 
began to bog in the sand. A few feet 
farther, and it stopped dead. 

No problem, I thought. ГП just flip 
the handy lever and switch into four- 
wheel drive. The automatic hubs 
would take care of engaging the the 
front wheels, and I'd be on my way. 
At least that's the way it's supposed 
to work. 

Half an hour later, after being 
pushed by a crew of sleepy vacationers, 
the four-wheel drive did kick in, and 
the Jeep easily motored to the safety 
of the hard-top road. 

What went wrong on the sand that 
night? It's a puzzler, according to 
American Motors Corp.’s 4WD experts. 
The system is designed to mechani- 
cally connect the front wheels, whether 
the vehicle is moving or not. “Just put 
down that for reasons unknown, the 
system malfunctioned,” I was told 
later by an engineer. *Command-Trac 
4WD is fully proven and has been in 
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use for years in AMC and its compe- 
titor's vehicles." Okay, I believe them. 
But still.... 

Bad as that experience was, | am 
quite impressed with the job AMC has 
done on its first new utility truck in 
years. Overall, its body is tight, and 
the optional V6 and automatic trans- 
mission are smooth and relatively 
quiet. The ride is more sedan-like than 
that of either the new S-10 Blazer [PS, 
July '83] or Bronco II [PS, May '83], 
Cherokee's two foremost competitors. 
Yet the vehicle's rugged feel promotes 
confidence in off-road drivers. And 
Jeep styling clues make it look tough. 
This is in sharp contrast to the Chevy 
and Ford, which appear almost too 
slick for rugged duty. 

As in most truck-like vehicles, the 
Cherokee's tall seating provides an 
excellent view of the road. The wheel 
and pedals are well positioned. This 
gives the interior a sedan-like am- 
biance. Power steering, power brakes, 
and the automatic make this a pleas- 
ant and convenient vehicle. 

A minor disappointment is the de- 
sign of the front seats. They're on the 
small side and lack adequate adjust- 
ment or headrests. This makes long 
trips tiring for pilot and co-pilot. 

The instruments are laid out so they 
can be read easily, but I had problems 
when I mixed up the tach and speed- 
ometer. Both are exactly the same size 


and located next to each other, and 
both are redlined at 55. On one, 55 
mph is the national speed limit.On the 
other, it's the engines maximum 
speed. Each also has graduated mark- 
ings of 10, 20, 30, and so on. An un- 
wary driver might read a 30 on the 
tachometer and actually be exceeding 
the 55-mph speed limit. 

Fuel economy from the 2.8-liter 
[170-cu.-in.] Chevy V6 with a Chrysler 
three-speed automatic was not sensa- 
tional. I averaged 17.4 mpg for the 
4,000-mile test period. Traveling at 65 
to 70 mph, I averaged about 19 mpg. 
Slogging in city traffic with the A/C 
on, the mileage dipped to 15.6. Over- 
all, Cherokee's economy isn't some- 
thing to brag about, but it did run 
about five mpg better than the full- 
size utility vehicles I've tested. 

I noted, in particular, the lack of 
shifting in the three-speed automatic 
while traveling at highway speeds. 
There was no up and down hunting 
that you get with the four-speed auto- 
matic in the S-10 Blazer. Instead, the 
transmission remains in third unless 
you take on a really steep hill or 
downshift for all-out acceleration. 

A large rear compartment with a 
level floor and a folding rear seat gives 
Cherokee plenty of carrying capacity. 
Finally, an easy-opening hatch door at 
the rear makes loading and unload- 
ing cargo a cinch. 


PHOTOS BY THE AUTHOR 
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It had to happen. Now you can do it from across the room or throughout the house. And best of 
all, you can do it without even leaving your bed. 


It's late at night. You're in bed. The 
lights are romantically low. The stereo 
playing in the background, as well as 
your lights, will be automatically turned 
off after you're asleep. 

As you peacefully drift off, you'll be 
secure in the knowledge that to a burglar 
on the prowl, your family still appears to 
be moving about. Even your garage door 
will be electronically locked. 

You'll sleep soundly while you save 
energy as your central heat is automati- 
cally set back for the night. 

And if that's not enough, you'll awake 
in the morning to a warm home, freshly 
brewed coffee, and the sounds of your 
favorite cassette. 

And look at this, even your electric 
blanket will be automatically shut off 
after you're up. 

All of the above can be yours right 
now. And, wait till you see just what you 
can do when you're not in bed. 

CHEAP THRILLS 

Romantic lighting, burglar deterents 
and energy saving controls are just the 
beginning of this remarkable, installa- 
tion free, remote control system from 
BSR, the mammoth electronics giant. 

And speaking of remarkable, due to a 
DAK all cash buy, you can forget the 
retail price. In fact, you can even forget 
the wholesale dealer cost. 

Now you can remotely turn on, off and 
dim your lights, thwart burglars, start 
your dinner while you're away and even 
turn the lights on or off in an unattached 
garage or barn for as much as 6596 off 
the suggested retail price. Wow! 

This instant remote control system 
simply plugs-in in seconds and consists 
of inexpensive space age control mod- 
ules and command centers. 

It actually uses your existing house or 


office wiring. And if you can plug in a 
lamp, you have all the expertise you'll 
need to plug-in this system. 
$16.50 STARTS IT ALL 

Imagine that you're watching TV. You 
can dim the lights from your easy chair. 
If you hear a noise outside, touch a but- 
ton and your outside flood lights jump to 
life. If you get warm or cold, just touch a 
button to activate your heat or air. 

It's all easy when you have this top of 
the line Command Console, shown above, 
sitting next to you. It can let you control 
up to 16 different lights and appliances. 

You can turn each on or off. You can 
dim or brighten lights. And look at this, 
you can turn all your lights on or off for 
instant security with the 'all on' and 'all 
off buttons on the console. Plus, a red 
LED lights to acknowledge commands. 

It's a $49 retail value, but it's yours, 
only from DAK, for just $16.50. You can 
keep the Console on your nightstand, by 
your easy chair, or in the kitchen. 

You can even move it from room to 
room because its total installation con- 
sists of simply plugging itin. Orat DAK's 
super low price, you can put Command 
Consoles in as many rooms as you wish. 

No matter where the Command Console 
is, you can control lights, fans, TVs, and 
stereos anywhere in or around your home. 

There's even a remote for your remote. 
This top of the line Command Console 
has a built-in ultrasonic receiver so that 
you can add (they weren't sold as a set) 
an optional $24.99 retail value wireless 
remote handset. DAK's price for the 
handset is just $10. 

Every control on the console is exact- 
ly duplicated on the handset. So you can 
roam up to 30 feet from your easy chair 
or your bed and still be in full control. 

And, if you buy several consoles, the 


handset will work with all of them. But 
beware, the handset only works with the 
top ofthe line $49 consoles. If you already 
own a BSR X10 console it may not have 
the sophisticated circuitry to accept and 
act on the remote handset's signals. 
HERE'S HOW IT WORKS 

As you push each button on the com- 
mand console, a powerful but silent, en- 
coded signal is sent down its AC cord 
into your home or office wiring. 

This safe, silent encoded signal travels 
in all directions throughout your electri- 
cal system. It won't disturb your TV or 
your FM, but it will instantly find its way 
to every inch of your system. 

It can even reach your unattached 
garages, barns, sheds and even your 
pool light, porch lights and yard lights. 

Wherever you want to control a light 
or appliance, all you have to do is plug-in 
one of the system's sophisticated spe- 
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Each module has a rotary dial num- 
beredfrom 1 to 16. Just dial in а number 
to match one of the 16 number buttons 
on the console. 

Over Please... 
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(Continued from previous page) 
Then, just plug the module into the 

wall and the lamp or appliance into the 

module for instant remote control. 

A sophisticated Integrated Circuit in 
each module senses all signals and re- 
sponds only when the button on the 
console that corresponds to the number 
` shown on the module's dial is activated. 

Important note: You still have local 
control of all your lights and appliances 
by just using their normal switches even 
though they are plugged into modules. 

Each module actually senses when 
you turn the controlled unit's switch and 
automatically relinquishes control. 

There are separate modules for lamps 
that have full range dimming capability 
from 0% to 100% and handle up to 300 
watts (that's three 100 watt bulbs or 5 
60 watt bulbs). There are appliance mod- 
ules that have no dimming but can han- 
dle up to 500 watts, or 1/3hp motors. 

And, there are even light switch mod- 
ules that have both full dimming and 500 
watt capability which you can install in- 
stead of your present wall switches. 

You can move the modules from place 
to place or change their numbers in se- 
conds. And of course, if you move, your 
system goes with you. 

So all you have to do is dial in a num- 
ber, plug in the module and plug in the 
controlled device. Now, you'll have in- 
stant remote control in your own home. 

SOME NEAT IDEAS 

You'll find the system changes and 
bends to meet your exact needs. You 
can set several modules to the same 
number so that the front and rear lights 
can come on together. 

Or, you can set all the lamps in a room 
to come on together. And, you can even 
dim them together. 

If you don't set modules to the same 
number, you're still in control. If you 
want 5, 7, and 9 to come on, just punch 
the number keys and then on. With this 
intelligent system, there's no need to 
push on, off or dim after each number. 

You're sure to want a module in your 
dining room. Eating by subdued light is a 


real pleasure. And it's important to re- 
member that not only do you get full 
remote control, you get O96 to 10096 
control of your lights. 

It's like getting free dimmers thrown 
in with your remote control system. So, 
for bedside lamps, swag lamps, ceiling 
lights, track lights and garage lights, 
you'll be in full command. 

And, you'll automate your fans, coffee- 
maker, de-humidifiers, crock-pots and 
even shut off your electric garage door 
opener when you're at home. 

And, there's one last very important 
feature. In addition to the 16 electronic 
devices you can control, the entire sys- 
tem gives you a choice of 16 master sys- 
tem codes that you set yourself. 

BSR calls them house codes and there's 
a second dial on all the modules and on 
the Command Base that lets you select a 
code from A to P. You don't need to use 
this code except that all your modules 
should be set to the same ‘house code’. 

But, look at this. If you'd like to run 
more than 16 devices, just add another 
Command Console set to another ‘house 
code’ and you can have a second, third 
or even a fourth totally separate system 
that won't interact with your first system 
in any way. | 

Of course, if you set a Command Con- 
sole to the same 'house code', it will 
become part of the original system. And, 
there's no limit to the number of Com- 
mand Consoles you can use in a system. 

THE TIMER 

Now lets add remote control that 
doesn't even require you to be at home. 

BSR calls it simply, 'The Timer. But, 
its so much more. This sophisticated 
electronic brain can perform 32 tasks. 
BSR's price list shows a suggested retail 
price of $74.99 for the timer, but from 
DAK, it's yours for just $37.50. 

It installs just like the Command Con- 
sole. Plug it in and you're in operation. 
But, wait till you see what it will do. 

Just select the module number you 
want to control, then decide if you want 
the controlled device to come on or off. 

Now the fun begins. This is more than 


an on or off timer. You're in command. If 
you only want something to happen 
once, just push the 'Once' button. 

This is great for starting dinner be- 
fore you get home. Or, if your cassette 
deck is ‘timer ready', now you can record 
a special AM or FM radio event that you'd 
miss because you were at work or asleep. 

There is a 'Daily' button that lets what 
you've programmed occur every day, 7 
days a week, 365 days a year. 

This is great for set-back heating, night 
lighting and wake up functions. The daily 
function can be put 'on hold' any time 
you don't want an event to occur. 

There's a ‘Security’ button. You can pro- 
gram lights and radios to give your house 
a lived-in look when you're away. 

This button will cause whatever you've 
programmed to occur at random times, 
differing each day by as much as 30 
minutes from the set time. 

And, there's a'Sleep' button. A single 
touch of this button will let you turn any 
controlled module on for an hour. 

So, tonight you can listen to your stereo 
for an hour before auto-shut off and to- 
morrow you can go to sleep watching TV. 

And, if you want more than an hour, 
just push the button twice for two hours, 
3 times for three hours and so on. 

The Timer will allow you to program 8 
modules of the 16 possible numbers. 
Each module can be turned both on and 
off twice a day to suit your needs. 

Every command can be different. For 
example, you can have any module come 
on 'Once', go off 'Daily, come on for 
‘Security’ and still program it for ‘Sleep’. 

And, The Timer can be used as a Com- 
mand Console by selecting a module 
and pushing the 'Now' button for instant 
nontimed operation. There's.also an ‘All 
Lights On' security button. 

With The Timer you can set either 
your central or window air conditioning 
to come on an hour before you return 
from work. You can have your porch 
lights come on so you'll never enter a 
dark house. And, you'll have complete 
control of all your electronic devices. 

Over Please... 
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TELEPHONE CONTROL TOO 

And if this doesn't end all, now you 
can even call your home on the telephone 
and control anything you like. 

The Telephone Responder is the most 
sophisticated option to the system. BSR's 
price list shows its suggested retail price 
to be $149. But, you can control your 
home by telephone for just $69. 

The Telephone System is incredibly 
easy to use. Just plug it into both your 
AC line and any modular phone jack in 
your home or office. 

Then just call your regular phone num- 
ber, give it your 3 digit code that you set 
yourself, and start controlling. 

You can call home and turn on your 
lights before you leave work or before 
you leave a midnight party. Call home 
and turn on your air conditioning or heat. 
Or, call home and start your tape deck. 

Anything you can control from the 
regular Command Console, you can turn 
on or off by phone. If you have a summer 
or winter home, call it before you 'head 
out’ so it will be ready when you arrive. 

If you live in a brush fire area as | do, 


you can call and turn on your automatic . 


roof sprinklers. If you have a mountain 
cabin, you can turn on your pipe heaters 
if there's an early snow. 

The Telephone Responder lets you 
control 8 of your modules. You can turn 
them on or off. Plus there's an 'All Off 
feature as well. The base can also operate 
as an on/off command console. 

Although this whole system is obvi- 
ously made for the very rich, you'll live 
like a king without paying a king's ransom. 

AND NOW THE SEDUCTION 

Close your eyes and imagine the soft 
music, dimmed lights, the cocoon of 
safety and the remote temperature con- 
trol. What a wonderful ‘picture of seduc- 
tion', right out of the movies this can be. 
And, it can be yours today. 

CHEAP, BUT WITH FULL WARRANTY 

DAK has made an incredible all cash 
buy on a limited quantity of these BSR 
X10 components. BSR sold them to us 
for two reasons. 

First, BSR made too many units with 
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the Leviton (the light switch man 
turer) brand name on their name plate, 
so BSR didn't know what to do with 
them. And second, BSR was supposed 
to have a joint venture with a computer 
company for an interface for this system. 
Unfortunately it hasn't worked out. 

DAK already has these components at 
just pennies on the dollar. So, if you 
dont mind some of your modules or 
controllers saying Leviton X10 instead 
of BSR X10 (they look identical) and if 
you don't need to hook the system to 
your computer, you're going to save a 
bundle. Of course, the modules for the 
system are available almost anywhere. 

And, even though you're only paying 
pennies on the dollar, it's backed by the 
full strength of BSR. 

Every component you buy is backed 
by BSR's iron clad full one year limited 
warranty for your protection. 

TRY A REMOTE WONDER 
RISK FREE 

Now you can experience the wonder 
of remote control. It's simply a thrill to 
use. And at DAK's price, it's a cheap thrill. 

As you get into bed tonight, think 
about what you'd do if you heard a noise 
outside, downstairs or at the other end 
of the house. Now, just touch a button 
and your home will be bathed in light. 

Think about how nice dimmed lights 
would be in your bedroom, den or living 
room. And, think about coming home to 
a piping hot meal. It's all possible with 
BSR's incredible remote system. 

Try any part or all of it. If you're not 
10096 satisfied for any reason, simply 
return it to DAK within 30 days in its 
original box for a courteous refund. 

Order any combination of Command 
Consoles and modules that you want. 
The choice is yours. There are no limi- 
tations except that sales are /imited to 
stock on hand. 

1)The Control Console-Lets you con- 
trol up to 16 different modules. On/off/ 
dim/all on/all off. Just $16.50 plus $2 
P&H. Order No. 9775. 

2)The Ultrasonic Remote-Lets you 
roam up to 30 feet from any Control Con- 
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sole and duplicates all functions. Just 


3)32 Event Clock Timer- Lets you con- 
trol 8 modules with up to 2 on and 2 off 
commands to each. Also acts as a com- 
mand base plus sleep and security extras. 
Just$37.50 plus $2 P&H. Ord No. 9777. 

4)Telephone Responder- Now you can 
just call your home, enter your code and 
control any 8 of your controlled devices. 
Its also a base. It's yours for just $69 
plus $3 P&H. Order No. 9778. 

5)Lamp Module-Controls/dims lamps 
up to 300 watts plugged into walls. Just 
$12.50 plus $1 P&H. Order No. 9779. 

6)Wall Switch Module- Controls/dims 
lights now controlled by wall switches. 
500 watt capacity. This is the only mod- 
ule that requires installation. Just replace 
your current wall switch with this auto- 
mated module. Just$12.75 plus$1 P&H. 
Order No. 9780. 

7)Appliance Module- Control stereos, 
TVs, or anything with motors. 15 amps, 
500 watts, 1/3hp rating. Just $13 plus 
$1 P&H. Order No. 9781. 

8)Thermostat Controller-You don't 
touch your own thermostat. This device 
sticks just below your thermostat and 
‘fools’ it into doing what you want by 
heating it 5, 10 or 15 degrees. It works 
for both air conditioning or heating, and 
it works perfectly. Use itto set back your 
heat at night, or turn your air on before 
you come home. Just $69 plus $3 P&H 
Order No. 9782. 

You'll thrill in the automation of your 
whole house, not only ata fraction of the 
original price, but in ways that were 
never possible before at any price. 
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INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


POPULAR SCIENCE CAR TEST #178 


Total cars tested to date: 652 


Compact four-wheel drives: 


Who's king of the hill? 


@ Owning a four-wheel-drive utility vehicle used to mean dealing with poor fuel economy, 
a noisy interior, and an uncomfortably stiff ride. Today, the compact Jeep Cherokee, Chevy 
S-10 Blazer, and Ford Bronco not only offer outstanding ability when the pavement ends: 
They also possess surprisingly sedan-like manners when they roll back onto the blacktop. 


By JIM DUNNE 
and JACK KEEBLER 
Photos by Greg Sharko 


ts a classic match-up: American 
Motors, a four-wheel-drive spe- 
cialist and the smallest of the 
American utility-truck builders, 


Little utility vehicles: Chevrolet S-10 


takes on giants Chevrolet and Ford 
with its Jeep Cherokee Pioneer. The 
Cherokee is brand-new for 1984; the 
Chevrolet S-10 Blazer and Ford Bron- 
co II are almost a year old. 

Each of the vehicles is smaller than 
the makers’ standard utility trucks— 
Blazer, Bronco, and Grand Wagoneer. 


That means smaller engines, better 
fuel economy, and less weight. It also 
translates into slight losses in roomi- 
ness, lower carrying capacity, and 

decreased power. 
But the advantages seem to out- 
weigh these minor handicaps. The 
Continued 


Blazer (top inset), Jeep Cherokee Pioneer, and Ford Bronco II (bottom inset), 


IDODGE OMNI. THE BEST VALUE IN A COMPACT CAR. [his 15 where the revolution 
began. Our rugged little Dodge Omni was the first fuel-efficient, front-wheel-drive | 

| car built in America. That was six years ago; since then 
ра“ Omnis logged over thirteen billion front-wheel-drive 
miles, and remains the best value in a compact car. 


A р. Y Just check the chart. It'll give vou a good 
\ idea of how some of our competitors stack up against 
Omni. 

Standard Dodge Ford Chevrolet Nissan Stanza Renault Toyota _ 
Vehicle Omni 4-Dr. Tempo 4-Dr. Cavalier 4-Dr. 1- Dr. Hatchback | Encore 5-Dr. Corolla 4-Dr. 
Price** $5,830 56,936 $6,222 88, 499 $6,615 $6,498 

A)mni's Comparably "m | | 
Equipped Price Advant; age $1,404 > 839 $1,229 $1, 047 $ 140 
Луо? Est. hwy. 49 Est. hwy. 41 Est. hwy. 47 Est. hwy. 43 Est. hwy. 52 Est. hwy. 47 

рь EPA est. mpg [34 EPA est. mpg _ 27] EPA est. mpg |30 EPA est. mpg 31] EPA est. mpg [38 ЕР дек mpg 34) 


Warranty Duration 5/50.000 2/24,000 2/94.000 2/25,000 


24 OOO 2/24 OOO 
(үтѕ./ Miles} 2/24,00t 2/24,00€ 


And for 1984, Omni's just gotten better — with two special packages. 
Purchase the popular options in the Automatic Ir ansmission Package and the automatic 
transmission is по extra charge. Or purchase the options in our Engine/ Transmission 
Package and our gutsy 2.2-liter engine with 5-speed 15 ло extra charge. And, of course, 
Omni is backed by the industry's only standard 5/50 Protection Plan? 

See your Dodge dealer where you can buy or lease* the car the world 
still hasn't beaten, ME Omni. 

The New Chrysler Technology. Quality backed by 5/50 Protection. 


THE WOKLD 
TILL HASN’T BEATEN 


WE ARE 
e DODGE. 


AN 
AMERICAN 
REVOLUTION. 


ititicker price comparison of ct area ibly equipped models in EPA Compact Class exc pie papas and destination c norges "Bose sticker үрп ice comparison excluding ! ; and destinatior ae оре ерте 
fmyels vary ***Use EPA es " t. mpg to! ompare. Yor rinia ge may vary depending on speed, d distance and weather. Actual mw mpg lo СА eats. lower. TPowertrain war жй co ир ison. 5 50 ие 
y «years or 50,000 miles, whichever comes first Limite xj warranty on engine, powertrain and outer body rust-mrough. A deductible applies apte Чудех leases. Ask your dealer for details. Warranty prt vary by manutact 
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Who's king of the hill? 


three vehicles we tested were highly 
maneuverable at low speeds, handled 
surely at high speeds, and lost only a 
little of the work capability of their 
bigger brothers. 

It was interesting to see the new- 
ly designed Jeep stand up to the more- 
seasoned Bronco П and S-10 Blazer 
in almost every category, and even 
outperform them in a couple. Cherokee 
is a different kind of vehicle in some 
important ways. Its unit-body con- 
struction is a departure for Jeep, and 
it contrasts with the body-on-frame 
construction of its two competitors. 
Does this make a difference? As long 
as the manufacturer does its home- 
work, it shouldn't. Rigidity, durability, 
interior quietness, and ease of repair 
should be about equal in both unit- 
body and body-on-frame vehicles. 


Rough-country look 


In appearance, the Cherokee seems 
more utilitarian than the Bronco II 
and S-10 Blazer. Its body lines lean 
more toward the functional and the 
practical rather than the pretty. That 
was done on purpose. "We didn't want 
to lose the flavor of the older Jeeps,” 
says Dick Teague, AMC's chief design- 
er. “We wanted it to look like some- 
thing you'd want to take into the 
rough country.” 

Even though the Jeep uses the same 
General Motors V6 as the S-10, its 
drive line is unique. AMC chose the 
Chrysler Torque Flite three-speed as 
its automatic transmission. This com- 
bination seems to be a better one than 
the four-speed and V6 in the Chevy. (PS 
tested this drive train in July '83.) The 
three-speed setup does much less shift- 
ing on rolling roads with gradual 
inclines than the 5-10 Blazer's trans- 
mission. And the three-speed's torque- 
converter lockup operates without the 
easily felt nudge of the GM unit. 

Both the Jeep and Chevrolet had 
the optional 2.8-liter (173-cu.-in.) V6. 
The base engine in each is a 2.5-liter 


hes 
T 
! 


Jeep Cherokee Pioneer's 4WD shift 
was probably the easiest to use. The 
driver's hand is on the range lever. 
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(150-cu.-in.) four. (AMC builds its own 
version of the four-cylinder.) Ford of- 
fers only the 2.8-liter (170-cu.-in.) V6 
in its utility vehicle. 

Performance in our zero-to-60-mph 
acceleration test was nearly equal for 
all three vehicles. Cherokee and S-10 
Blazer posted a so-so 17.1-second time; 
the Bronco II was a shade behind 
with 17.2 seconds. Although these 
times show an improvement over 
those posted by the three compact 
utility vehicles tested last summer 
[PS, July '83], the compacts are signifi- 
cantly slower than the V8-powered, 
full-size utility groups that consistent- 
ly record zero-to-60-mph times in the 
13-second range. 

This brings up an important point: 
How strong are the new compact types 
when compared with the full-size, 
V8-powered, four-wheel-drive trucks? 

According to the manufacturers' 
ratings, the compacts lose between 
1,500 and 3,000 pounds in trailer- 
towing ability. Maximum towing 
weight for the Bronco is 4,500 pounds; 
S-10 Blazer is rated at 5,000 pounds, 
and the new Jeep has a 4,200-pound 


capacity. Full-size utility trucks post 


maximum ratings of 5,000 to 7,500 
pounds. The lower ratings for the com- 
pacts reflect their lighter weight (600 
to 1,000 pounds less) and their less- 
muscular engines. Check these figures 
carefully if you plan to use a compact 
utility truck for towing. Although the 
five-mpg advantage is tempting, the 
lower pulling capacity could be a seri- 
ous disappointment. Here's how each 
shapes up: 


Ford Bronco II 


Of the three vehicles, Bronco has 
the most truck-like ride. Its suspen- 
sion feels stiffer and less forgiving 
than either S-10 or Jeep. But what 
Bronco loses to the competition in ride 
compliance, it seems to gain in off-road 
ability. The other two vehicles were 
driven down onto their rubber bump 


S-10 Blazer has an indicator that lights 
up as the lever is pulled through 
2 WHEEL, 4 HIGH, NEUTRAL, and 4 Low. 


PS ratings— 

test report in a nutshell 

The ratings are based on test results and 
measurements. Results should be read with 
the understanding that they reflect tests 
only on our sample cars. An excellent rating | 
is 5 points; very good, 4; good, 3; fair, 2; | 


poor, 1; very poor, O. | 
P 


: 


1 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 

| Vision 
Entry/exit ease 

| EPA economy 
Ride comfort* 


| "Authors opinion 
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stops on especially rough sections of 
our off-road course, but the Bronco 
sailed comfortably over these particu- 
larly uncivilized portions. 

Bronco Шв interior offers some awk- 
ward surprises. We think the auto- 
matic transmission's shift lever is too 
far to the right of the driver, mak- 
ing it a long stretch from "Park" to 
"Drive." Two small items add to the 
list of driver inconveniences. One is 
the two-handed release for the igni- 
tion key; the other is the horn-button 
placement. It's on the turn-signal stalk 
instead of in the center of the steer- 
ing wheel. Ford has stuck with these 
designs for years, but we think both 
should be changed. (The horn button 
on Ford passenger cars is being re- 
turned to the steering-wheel hub, 
however.) 

Contrast that with the good design 
of the Bronco's seats. The front- 
passenger seat pivots up and out of 
the way to make a large entryway 
to the rear-seat area. Simply lift a 
paddle-shape lever at the base of the 

Continued 


E —— щ Ши... 
Bronco II's 4WD lever is placed close 
to the driver, but note the long stretch 
to reach the transmission's shift lever. 


© 1983 Garden Way 


@ SAVES YOU MONEY! Goes for half the price of larger rear- 
tine tillers—which you don't need for your small-sized garden. 


Фо 6 
© 
M 


Жо? 


SAVES HAND WEEDING! It's adjustable to shallow depth 
perfect for chopping, uprooting and burying weed seeds— 
killing them. Simply guide the “JUNIOR” up and down " 


each row. 


SAVES GARDEN SPACE! Narrow 14" tilling width 
allows you to plant your rows closer together. 
Grow more in less space! 


EASY TO USE! With its tines in the rear and engine 
out front, the "JUNIOR" is so well balanced you 
can handle it with JUST ONE HAND. Won't shake 
you to pieces like front-end tillers do! 


EASY TO TURN & MANEUVER! Because the 
“JUNIOR” is light and compact (but strong!) you 
can turn it and maneuver it in tight places with 
wonderful ease! 


There's much more to know about this wonderfully 
different and better idea in small garden tillers...like how 
you can use it to build super rich soil, no matter what 
your soil conditions...or, how it can help you grow two, 
even three crops of vegetables where you could only 
grow one before! 


So why not mail the coupon TODAY, and get all the 
exciting facts about the amazing new TROY-BILT 
"JUNIOR"...Plus our mid-sized PONY and large garden 
HORSE Models. We'll include prices, attachments and 
complete information about our special “OFF-SEASON” 
Savings discount now in effect! 


та WHY, for heaven's sake suffer 
any longer with a tines-in-front 
type of tiller that has no power 
to the wheels and shakes you to 
24 pieces? And why break your 
24 back with поета, raking and 
shovelling? The New TROY-BILT 
“JUNIOR” makes all your garden- 
ing chores faster and easier— 
Zi | increasing your gardening JOY! 
Send for full details TODAY! 


At Last! A Rear Tine Tiller 
Especially for Small Gardens! 


the З HP TROY-BILT' | 
"JUNIOR" 


If your garden is 30'x50' or less, here's why it will pay you 
to get the full story about the Newest, Greatest Breakthrough 
in rear-tine tillers in over 50 years!... 


@ SAVES YOUR BACK! Forget spading and raking! The 
"JUNIOR" prepares your garden in a fraction of the time! 


“Turns on a dime!" 


M M , 


a" 


Half The Price 
Of Bigger Tillers! /4 


. E а if i kie ي‎ " . 
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IU (us 


The BIG JOB tiller...for small, high yield gardens! _ 
ду дините OL AGIN 


“No more s hana Weodingi" 


Mail this 
coupon 
today! 


TROY-BILT® Roto Tiller-Power Composter 
Dept. A1957C 
102nd St. & 9th Ave., Troy, NY 12180 


YES! Please send me complete information on 
the new JUNIOR and all other TROY-BILT Tiller 
Models ranging from the 5 HP PONY to the 8 HP 
"PROFESSIONAL" including details on prices 
and big "OFF-SEASON" Savings now in effect! 
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Who's king of the hill? | 
Performance comparison with seiected 1980 models 


pedestal-type seats are similar in size 
to those used in passenger cars, which 


депо шие = е а. ge моње a «o 18 Just a bit too skimpy for aggressive 

driving) mph (sec.) (hot) (fL) (mph) (mph) mph (dBA) off-road driving. More side support is 

1980 Ford Bronco 15 16.9 149 56.3 26.8 74 needed Ще Ше backrest, where the nar- 
———— row cushion offers little holding power. 

1980 Dodge Ramcharger | 13 18.6 155 53.0 24.6 72 But there's nothing wrong with the 
1980 Chevrolet Blazer 13 14.1 171 56.3 26.4 70 load space at the rear of the Jeep. The 


cushion, and two springs help swing 
the seat out of the foot corridor. Rear 
seats are the split type that can be 
individually folded into the floor. 


Chevrolet S-10 Blazer 


Our second test of Chevy's compact 
truck finds the same ride deficiency 
we previously noted [PS, July '83]. The 
chassis rocks fore and aft—even on 
slightly bumpy pavement. Overall, 
though, the ride is good for a utility 
vehicle. 

Blazer's five-speed manual trans- 
mission gives this test vehicle a big 
advantage in fuel economy over the 
automatic-equipped competition. It's 
rated at 30 mpg on the highway, com- 
pared with 24 mpg for both Jeep and 
Bronco II. Surprisingly, the manual 
transmission didn't seem to offer any 
acceleration advantage over the auto- 
matics. Jeep and Bronco II virtually 
duplicated Blazer's 17.1-second zero- 
to-60-mph time. 

Chevy has a different way of mov- 
ing the front-passenger seat out of the 
back-seat entryway. The seat slides 
forward, opening up 12 inches of cor- 


Jeep Cherokee Pioneer's taut suspen- 
sion and compact size helped it quickly 
chop through the low-speed slalom. 
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ridor when the back is pulled down 
and the cushion is given а nudge. Of 
the two solutions, Ford's opens up 
more space, but Chevy's is easier to 
operate. 

Blazer still offers a split rear tail- 
gate instead of a one-piece hatch. The 
major advantage is a longer load space 
when the gate is dropped. But the 
tip-up hatch on the competition opens 
with a single motion and is convenient 
for loading heavy, awkward objects. 


AMC Jeep Cherokee Pioneer 


From what we discovered in track 
tests, and after thousands of miles of 
long-range driving under a variety of 
conditions (see 4,000-mile test, this 
issue), we feel that AMC's newest Jeep 
stacks up quite well against the vehi- 
cles from Ford and Chevrolet. In fact, 
it stayed even with its competitors in 
most tests and bested them in high- 
speed handling. The Jeep, despite its 
completely new design, feels solid, 
responsive, and comfortable in a way 
that's impressive. 

We would like to see a better seat 
for front-seat passengers, though. The 


Ford Bronco II posted a 206-ft. stop 
with cool brakes. Its second stop, with 
hot pads and shoes, was longer: 215 ft. 
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hatch door swings wide open, making 
access to cargo easy. The load floor is 
fairly level, even at the gap between 
front and rear, where the back seat 
folds down for added storage space. 

Jeeps Selec-Trac four-wheel-drive 
system is somewhat different from 
those used by Ford and Chevy: You 
flip a small switch on top of the con- 
sole to choose two- or four-wheel en- 
gagement. Then the operator pulls a 
large lever to select either high- or 
low-drive range. And Selec-Trac is 
a full-time system. Engaged, it can 
be driven on dry pavement. That's 
a feature the others cant match. 

Finally, with its near-vertical side 
glass and slightly wider body, the Jeep 
gives the feeling of more rattle-around 
space for passengers. That's a long- 
time utility-truck advantage that isn’t 
lost in this move to a smaller size. 
Its one that outdoor people, who 
often wear heavy clothing, will surely 
appreciate. 


Our picks 


The Jeep has the right look for 
heavy-duty service, the proper ride for 


Continued 


Chevrolet S-10 Blazer shows only the 
slightest amount of body roll as it slices 
through the high-speed handling grid. 
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35mm slides ed rac ag, 


s for instant 


You've been waiting 
phy to come D. mm cameras. 
on Polaroid Bas done и ure PDS 
graphic breakthrough that will revolution- 


cedes in yon сове Polaroid's new 
n um lets you shoot full 
сок (ш W) and view them in 


less than five minutes. 

Behind this extraordinary film ad- 
vance is an ingenious portable Auto- 
Processor that lets you develop your film 
on-the-spot. Without a darkroom or elec- 

ат». tricity—in broad daylight. 
The entire processing 
po 1s as easy as 


And for about the same cost 
as conventional slide film 
you'd normally send out to 
be processed.* And wait 


Polachrome CS 
Col or 


ding film into your camera. 


POLAROID 35MM TRANSPARENCY FILM CHARACTERISTICS — 
Polapan CT | Polagraph HC 
| B&W High Contrast 
mI 
! + 3 stops 


e pem m me — 


days for. Or pay a big premium for rush 
service. 


A whole new world of 
creativity and enjoyment. 


Now your picture-taking can be better 


than you ever ed possible. Experi- 
ment with new lenses and filters, co: 


tions and special effects. Then immediately 


see the results so you can re-shoot— fine- 
tuning your photography to absolute 
perfection. 


You wont worry—or pray —anymore 
that you've got the shot you want. Waiting 
hours or days until it's developed, only to 
be disappointed with an opportunity that's 
lost forever. Now youll know right away if 
you've captured on film the exact image 
you envisioned. 

It just could be the difference be- 
tween an ordinary shot—and a classic. 
From your camera to 
mounted slide in less 
than five minutes. 

Like conventional film, 
Polaroid's historic slide film 
loads into any 35mm cam- 
era. Once it's out of your 
camera is when the magic 
онн ат 1: кү чара Каш 
exposed roll and the proc- 
essing pack (included with 
every roll) into the Auto- 


"Comparison based on suggested Ба price of fim and factory processing for 38 exposure той Processor and turn the 


handle. Sixty seconds later, 

simply rewind. Lift the cover and witness a 
miracle— fully developed transparencies. 

irencies come out dry and 
ready for immediate mounting with the 
easy-to-use Slide Mounter. It automatically 
TA each frame— cutting mounting time 
to seconds. Total elapsed time for 
| the entire process—under five 
minutes. 

There's nothing to mix, nothing 
to clean up. And time and tempera- 
ture aren't even critical. 

Picture quality is superb. 

И Polaroid Polachrome film (12 
апа 36 exposure) produces ac- 


^ Complete Polaroid портов System 
includes rocessor (4x 4 x 872", 116.), 
mpact Slide Mounter, 25 slide mounts, 
а писана packs and 2 rolls of color 


curate saturated color. Black and white film 
comes in 36 exposure rolls пор ог 
special high-contrast 12 exposure rolls 
(Polagraph)—ideally suited for business 
and professional graphic applications. (For 
film characteristics see chart at left.) 
These color and black-and-white 

slides are ideal for projection and viewing. 
And when you're ready to make prints of 

ur very best shots simply order them 
ban your photo dealer, as you would with 
any 35mm slides. 


Shoot Polaroid's newest magic 
risk-free. 

When you order Polaroid's Auto- 
Processor and Slide Mounter from The 
Sharper Image, you'll receive two 12 ex- 
posure rolls of color film (with processing 
packs), 25 plastic slide mounts along with 
complete instructions and a full one year 
warranty (contact Polaroid for details). 

Shoot and process all 24 slides at your 
leisure. Find out for yourself just how amaz- 
ing this system really is. If for any reason 
youre not totally satisfied with the results, 
simply return the AutoProcessor and Slide 
Mounter within 30 days for a pro, , COUT- 
teous refund. And keep the slides for your 
own PODAN at no cost. 

dvent of instant 35mm photog- 
raphy will change the way the world takes 
pictures. Order your Polaroid Autoprocess 
System today. And take the opportunity to 
discover how it enriches your own 
creativity. 


ORDER TOLL FREE. 


For fastest delivery, credit card holders 
may call toll-free. Order product 

# МРМ035 for the Polaroid Autoprocess 
System. Or send a check for $149 plus 
4.50 delivery. For 2 additional rolls of 36 
exposure Polachrome film #MPM036, 
add $29. СА residents add 6% tax. 


800-344-4444 


Overseas/Canadian (415) 344-4444 


THE SHARPER IMAGE 


406 Jackson Street, Dept. 8356 

San Francisco, CA 9411] ©1994 The Sharper Image 
“Polaroid” and "Polapan"*, "Polachrome" and “Polagraph”™ 
by Polaroid Corporation. 


Who's king of the hill? 


more-civilized driving, and greater in- 
terior comfort. The only things I'd 
change are the somewhat-confusing in- 
strument panel and the skimpy size of 
the seats (see 4,000-mile test, this 


Test results, dimensions, and specs 


issue).—J. D. Ford Chevrolet 
The tough chassis and high spring Heer n a 
rate of Bronco II make it the best vehi- 
cle for extensive off-roading. But con- 
sidering the limited amount of heavy 
four-wheeling I do, the soft-riding 
Blazer is my choice.—d. К. 


TEST RESULTS 
Acceleration (sec.) 
0—60 mph 
Brake test (cool) 60-0 mph 
Stopping distance (ft.).... 
Brake test (hot) 60—0 mph 
Stopping distance (К.)....................................... 
Interior noise (а 60 mph (dBA) 
Handling test (mph) 
Maneuverability test (mph) 


А FUEL MILEAGE (mpg) 


26.8 30.7 
22.3 24.9 


TEST CONDITIONS: Ambient temperature, 85° F; relative humidity, 80 percent; barometric pressure, 30.7 inches Hg 


DIMENSIONS (inches) 
Wheelbase 

Overall length 

Overall height 

Oe rn 
Track, F/R 

Ground clearance ............... esee 
Front head room 

Front hip room 

Front leg room.. 

Rear head room 
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Rear leg room (min.) css 
Rear knee room (min.]).................... sat cal aaa aus 
Couple distance 
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SPECIFICATIONS 

Engine type 

Displacement (cu. in./L) 
Compression ratio 
Carburetion 

Net hp а rpm 

Net torque (ft.-Ibs.) @ rpm 
Transmission 


ILLUSTRATIONS BY RUSSELL VON SAUERS 


115 @ 4,600 110 @ 4.800 
150 а 2600 145 @ 2,100 

-5рее automatic -5рее manua 
3.45.1 3.73.1 


110 (a 4,800 
m 145 @ 2,100 _ 
PS serviceability ratings dn aa 
How easy is it to service these cars? To give 
you an approximation of how difficult it is 
for a typical person to perform various ser- 
vice operations, we examine eacn test 
vehicle. The numbers mean: 1, very diffi- 
cult; 2, difficult; 3, average degree of 
difficulty; 4, easy; 5, very P 


d | 


Uniroyal Michelin 

Laredo Radial 

75R15 75R15 

Power, recirculating Power, recirculating 

ball ball 

Overall steering ratio B: 16.3:1 19.1:1 

Turns, lock to lock і 4. 3.6 3.5 

Turn diameter (ft.) ......... ДА sects CPU ES EQUES 5. 36.4 36.1 

Front suspension ! independent independent Live axle, leading 
Twin-I-Beam, torsion bars links and track bar, 
coil springs coil springs 

Rear suspension ooo. ee Rigid axle, Salisbury axle, Hotchkiss, 
leaf springs two-stage leaf leaf springs 

springs 


Pionear 


Chevrolet 
$-10 
Blazer 
Jeep 
Cherokee 


Front stabilizer-bar 
diameter RTS, 1.( : 0.87 
Rear stabilizer-bar 
diameter (in.) es Е 0.55 
Trailer towing (max. lbs.) .. ewes UAM : 4,200 
| Trailer tongue weight (max. ‘Ibs. Jm ашын i 420 
i i Disc-drum 


Checking fuid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


го сы сл ш in 
Cn ш on Cn їл 
cun сл сл с) on 


| Brake мере ота ЙЕ), MEN 
Fuel tank (gal.) 
Cargo space (cu. ft.) 
Liftover height (in.) ................... — — 
Curb weight (Б$..)...........................-..... eam 
F/R weight distribution (56) 
Basic price | $9,997 $9,433 $9,995 

| Price a5 tested sss REM 1741 $14,783* $15,420? 


Major options 
1А/С $693, XLT trim $597, automatic transmission $487, AM-FM 


Checking the engine 
Spark plugs 

Dist: ibutor 

Oil filter 

Oil fill 


Ga ho n3 ш 
л Go n3 n3 
in L3 n3 ш 


P ии (Due SOO 


Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights. 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 
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* With rear seat folded 


stereo $275, limited-slip differential $230, cast aluminum wheels 
$218, spare-tire carrier $213, oversize tires $210, console $208, 
speed control $185, privacy glass $123, tilt wheel $105. ^A/C $610, 
Tahoe equipment $576, folding rear seat $325, convenience package 
$300, power steering $247, V6 engine $243, aluminum wheels $231, 
locking rear axle $230, 5-speed manual $225, speed control $185, 
tinted glass $177, luggage carrier $115, tilt wheel $105. ?Selec-trac 
$/80, А/С $714, AM-FM radio $516, power windows $308, V6 engine 
$305, power steering $256, cruise control $191, automatic load 
leveler $172, protection group $147, cold-climate group $144, rear 
defogger $140, rear wiper-washer $127, skid plates $124, roof rack 
$119, Calif. conversion $109, console $102. 
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100% 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. i 
© Philip Morris Inc. 1983 
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The inside story. 
Tempos interior is a 


computer-refined compart- 


ment for five. Computer- 
designed placement of 
seats, door, roof and win- 
dow areas afford maxi- 
mum space efficiency, 
Even Tempos front- 
wheel-drive configuration 
was designed to provide 
more interior room. Since 
there is no drive shaft, 
there is no large hump to 
rob valuable floor space. 
In fact, Tempo actually has 
more rear room than a 
Mercedes 300D.* 


For drivers convenience. 


controls are all placed 


within easy reach. For 


| added ease, wipers and 
| washer, directionals, high- 


beams and flash-to-pass 


are located on the steering 


column itself. 


| Technology that works 


for you. 

Outside, a unique aero- 
dynamic shape channels 
the wind over and around 
Tempo to help increase 
fuel efficiency. It also 
directs the airflow, reduc- 
ing overall lift for 
improved stability and 
directional control 

Its front-wheel drive 
delivers all-weather 


traction, while its four- 
wheel independent sus- 
pension provides a 
smooth ride. 

Plus, Tempo has the 
worlds most advanced 
automotive computer, the 
EEC-IV It processes up to 
250,000 commands per 
second. Coupled with 


| Tempos 2300 HSC (High 


Swirl Combustion) engine, 
vou get quick power 
response from a standing 
start and at cruising speed. | 


Best-built 
American cars. 


When we say “Quality is 


Job 1,” we are talking 


Get it together—Buckle up. 


The new’84 Ford Tempo. 
Technology never felt so comfortable. 


about more than a 
commitment. We are talk- 
ing about results. A recent 
survey concluded Ford 
makes the best-built Amer- 
ican cars. The survev 
measured owner-reported 


problems during the first 


three months of owner- 

ship of 1983 cars designed 
and built in the U.S. And 
that commitment con- 
tinues in 1984. 

*Basexd on EPA Interior Volume 
Index. 


Have you driven a Ford... 
lately? > 


Alternate-Energy Answers 


| combustion air is used, it is heated directly 


By JAN F. KREIDER 


Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology and a lecturer at the University of Colorado. 


Rock aplenty 


I have on my land a 45-foot mine tunnel 
into rock. If I used it as a passive-solar 
| heat sink, what exactly would happen to 


the heat? If the tunnel were sealed and | 
| midity to escape between the two sets of 
glazings, which is not a bad idea. If you | 


temperatures increased considerably dur- 


ing the summer (say, to 80 degrees from | 


its ambient), where would the heat go? 
W. M. Reed, Santa Fe, N.M. 


Rock has high thermal conductivity. Conse- 
quently, any heat directed into the tunnel 
would soon be conducted into the large 
amount of surrounding earth and would 
be lost for any useful purpose. Rock stor- 
age can only be used when it's thermally 
isolated from its natural environment. Then 
| its heat-storage ability and thermal proper- 


ties work together to provide one of the best | 
| relief valve? 


| means of thermal storage. 


Is more better? 
Regarding windmills: If two or three blades 


are good, why wouldnt four, six, or more 


blades be even better? And why can't the | 


| great amounts of energy present in high 
winds be captured? 
Charles R. Harrison, Sikeston, Mo. 


Large prototype windmills have used more 
than three blades with good results. How- 
euer, if too many blades are used, each blade 
| can find itself in the wake of the preceding 
blade. The resulting turbulence would re- 
duce efficiency. Wind machines that can 
handle high wind speeds have been built, 
but the greatly increased cost of building a 
unit to survive those conditions usually dic- 
tates a lower design speed. It's a trade-off. 


Theory versus practice 


Would placing a “swamp cooler" housing 
in the condenser air stream of an air con- 
ditioner increase the cooling efficiency by 
providing air cooled by evaporation? 
Robert Peffer, Fremont, Calif. 


From a thermodynamic viewpoint, the idea 
makes sense. Whether it is worthwhile from 
an economic viewpoint is problematic. An 
easier шау to accomplish about the same 
purpose is to use very fine water sprays at 
the air-inlet side of the A/C condenser. Don't 
do this, though, if your water is hard. A 
buildup of minerals on the condenser could 
cause malfunctions or shorten condenser 


life. 


| Window holes 


My storm-window installer drilled two or 
three !4-inch "drain" or “air expansion" 
holes in the bottom of the frames of my 
new storm windows. Doesnt the addition 


of the holes degrade the insulating value 
of these windows by eliminating the dead- 
air space? 

T. W. Sheehan, Houston, Texas 


Your installer is providing a way for hu- 


open your original windows once in a while, 
you accomplish the same thing. Houston is 
an area in which humidity control is im- 
portant, and the holes don't degrade your 
energy savings by much. 


Liquid mass 


I am building a passive-solar home, and I 
want to use water columns to store the 
heat. Where can I purchase water columns, 
and do they require an expansion tank or 


Delton Johnson, Park City, Ky. 


A number of companies make solar water 
columns, including: Kalwall Div, Solar 
Components Corp. ( Manchester, N.H.); One 
Design Inc. (Winchester, Va.); and Solac 
Builders (Albuquerque, N.M.). These are 
unpressurized containers that need no sep- 
arate expansion tank or safety valve. 


DIY selective surface 


I want to electroplate a black-chrome (or 
equivalent) selective-surface coating on a 
flat-plate solar collector. Is this practical 
to do myself? 

Duane Chadwick, Logan, Utah 


On a smail-$atch basis, the cost of chemi- 
cals and electroplating gear is excessive. A 
better approach is to purchase a metal foil 
already plated and attach it to your collec- 
tor absorber plates. Berry Solar Products 
(Edison, NJ.) produces, plated metal foil 


for this purpose. It has an emittance of 10 | 


percent and a solar absorptance of 95 per- 
cent. The cost is $1.25 per square foot. 


Outside combustion air 


I am considering installing an outside-air 
duct to provide combustion air to an oil- 


| fired forced-air furnace. This should reduce 


air infiltration into the house, but since 
the combustion air will now be at 10 to 20 
degrees F instead of about 68 degrees, will 
I really be saving any energy? 

Richard Tessier, Budd Lake, N.J. 


. You are correct in thinking that the main 
purpose of using outside combustion air is 
to decrease infiltration and the discomfort 
it causes. The energy consumption with ei- 
ther of these methods will be almost iden- 
tical. In your present setup, the infiltrated 
air i8 being heated to the indoor tempera- 


ture before it foods the furnace. If outside | 


by the furnace. The energy use is roughly 
the same, buf the comfort level will be im- | 
proved if outside air is used. 

If you choose to make this modification, 
be sure that the outside-air duct does not 
have any significant restriction to airflow. 
Even an elbow or two in the duct can starve 
the furnace for air. The resulting inefficient 
combustion will increase your heating bill. 


Earth tube 


What is the possibility of heating a house | 
by forcing circulating air through pipes 10 
to 15 feet underground? Could 55-degree-F | 
air be heated by this method to about 70 
degrees? 

Samuel J. Burger, Fleischmanns, N.Y. 


There is an erroneous assumption in your 
question. For the most part, it is not out- 
side air that is heated in residences but 
rather inside air that is reheated. Of course, 
some outside air that has leaked into the | 
house via cracks is heated, but there is no | 
practical way to preheat this air via an earth 
tube. Some energy could be saved by pre- | 
heating furnace combustion air, but the cost 
of the ducts and booster fan would never 
be repaid in fuel savings at current prices. 


You can look it up 


I keep reading references in PoPULAR SCIENCE | 
to “berming.” Would you define it, please? 
John R. Ulricson, Milford, N.H. 


Berming is the mounding of dirt partway | 
up the walls of buildings. This takes ad- 
vantage of the insulating and thermal-mass 


| properties of earth to reduce heat gain in 


summer and heat loss in winter. 


High-altitude condensation 


In my cabin in the high Sierras (elevation 
7,000 feet), I added a second set of sliding 
windows to further insulate against heat 
loss. I am still getting condensation on the 
inside of the exterior window. I taped up 
the entire perimeter of the interior slid- 
ing pane to no avail. Is there a recom- 
mended solution? 

James Budde, Kailua, Hawaii 


Water vapor diffuses through such materi- 
als as tape. It is very difficult to seal two 
sliding wood windows adequately to prevent 
all condensation. One method for avoiding 
condensation is to drill a small (4/s2-inch) 
hole through the frame of the outer glass at 
its top and bottom. This hole will not lessen 
the insulating values but will permit enough 
very dry (at your altitude) winter air to enter 
the cavity to carry away humidity diffusing 
from the building interior. 


Got a question on an alternate energy such as solar, wind, 
water, or wood? Wondering about energy-conservation tech- 
niques for home heating or cooling? Every other month, al- 
ternating with "Adventures in Alternate Energy," Jan Kreider 


| answers selected questions from readers. Send yours to Energy 


Questions, POPULAR Science, 380 Madison Ave., New York, 
М.Ү. 10017. individual queries can't be answered by mail. | 
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NEW FREE BOOK 
DISCUSSES 


HOW TO 


INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all 
means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 

It's free for the asking and here are 
just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

* The Next Step to Take if a Manufac- 
turer Shows Interest 

е Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

e If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

e Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 

read it and employ us at our reasonable 

fee rather than do it yourself. But that 

will be for you to decide. 

But understand, we are not promot- 
ers, developers, brokers. Ours is a tech- 
nical service of writing descriptive 
materials for your invention and select- 
mg the right manufacturers who poten- 
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet. We want you 
as a client but only if, after reading it, 

ou think you need us. Otherwise the 
et will show you how to do it your- 
self. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close $1 for postage and handling. 
Kessler Sales Corp., Dept.D-71 Fre- 
mont, Ohio 43420. 


P MAIL THIS COUPON 1 


City State — Zip 
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f Mr. К.О. Kessler, President ii 
i Kessler Sales Corporation 
Dept. D-71 Fremont, Ohio 43420 i 
M Please mail me the FREE booklet explaining Ё 
— how to go about selling my invention. This f 
does not obligate me in any way. I am enclos- 
! ing $1 for postage and handling. so rush the й 
В booklet by return mail. ii 
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New chain design ends 


chain-saw kickback 


Last year, some 23,000 persons were 
treated for injuries caused by chain- 
saw kickback. I’m convinced that 
many of those injuries could have 
been prevented with a new low-kick 
chain, the Tri-Raker, developed by 
Townsend Saw Chain Co. [“What’s 
New in Tools,” PS, Aug. '82]. 

According to standard industry 
tests, this new chain reduces kick- 
back-energy levels to less than one- 
sixth of those generated by standard 
chains. That’s about twice the reduc- 
tion in kickback energy achieved by 
other low-kick chains. 

Experts once thought such reduc- 
tions would demand sacrifices in cut- 
ting performance, especially when 
boring or driving the bar tip-first into 
a log. But according to Townsend’s 
chief engineer, Jerry Olmr, “This new 
design enables the chain to cut and 
bore with virtually the same speed as 
one without anti-kickback features.” 

To check these claims, I tested the 
new chain against a conventional %- 
pitch chain on my Homelite 330. Slic- 
ing through a 14-inch poplar log, I 


Boring into a log 
(right) using the 
Tri-Raker chain 
doesn’t make this 
saw buck and 
kick. With a con- 
ventional chain 
(at top in lower 
photo), the chain 
rakers can dig 
into the wood and 
snap, causing the 
cutter to dig in, 
too. That makes 
the saw kick back 
and up. The Tri- 
Raker chain (bot- 
tom) has more 
ramp-shape rak- 
ers than the con- 
ventional chain. 
One raker is on 
the cutter link, 
another’s on the 
tie strap opposite 
the cutter, and a 
third is on the 
drive link just 
ahead of the 
chain. Triple rak- 
ers present a 
smoother face to 
the wood and help 
keep the chain 
from digging in 
and kicking back. 


found that the new Tri-Raker slightly 
outperformed the stock chain. It made 
a complete cut in 16 seconds, while 
the conventional chain required 17. 
When boring, however, the conven- 
tional chain was a bit faster, piercing 
the log in seven seconds against the 
Tri-Raker’s eight. 

Then I checked the chain’s anti- 
kick abilities. Standing well to the 
side of the saw, I cautiously nudged 
the upper edge of the tip into the log 
and braced myself. No kick. 

So I tried again, nudging a bit hard- 
er. Still no kick. I found I actually had 
to try to get the saw to kick back. Even 
then it did so only feebly. How did 
Townsend achieve this kick resis- 
tance? By adding extra rakers to the 
chain (see photo below). 

The %-inch semi-chisel Tri-Raker 
chain is sold in hardware and garden 
stores under the Sabre name in rolls 
and ready-to-use loops. Other sizes 
are coming. Homelite will offer the 
chain as the Raker-III and make it 
standard on some Homelite saws.— 
А. J. Hand 
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More than a power tool, the Shopsmith® 
MARK V is an investment in your home. It 
can help you avoid high-priced contractors 
by allowing you to do more projects 
yourself, more professionally. 


The MARK V offers the five major power 
tools — table saw, vertical drill press, 
horizontal boring machine, lathe and disc 
sander — in one unit. 


This money-saving tool lets you tackle any 
job — basic home repairs or major home 
improvements. And it pays for itself in the 
money you save by doing it yourself. 


And the MARK V is an investment in your 
future. It's the tool to start with. . . the system 
you grow with. A full range of MARK V 
Accessories helps you do almost any 
woodworking operation with ease. 


The Shopsmith® Difference 

With Shopsmith® you get a dedication to 
woodworking education, your future needs, 
and buyer protection. We believe in the 
virtues of quality, value, pride and 
craftsmanship which show in our 
educational training and products. 


mE 
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Your Special "Bonus" 

See how successful your woodworking can 
be with the Shopsmith® MARK V. Send for 
your FREE Information Kit today. Included 
in the kit is "How To Determine Your Best 
Power Tool Buy." 


You'll also receive a FREE one-year 
subscription ($6.00 value) to HANDS ON, 
the Home Workshop Magazine, packed with 
project ideas and helpful tips. You are under 
no obligation. So mail your card today! 


Phone Toll Free: 1-800-228-2233 
In Nebraska: 1-800-642-8778 


Shopsmith Inc. 
The Home Workshop Company 


750 Center Drive 
Vandalia, Ohio 45377 


Quality woodworking tools made in the U.S.A. 


&Shopsmith, Inc., 1983 
Shopsmith® is a registered trademark of Shopsmith, Inc. 
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Mail this valuable coupon 


O YES! Please send me a Free MARK V 
Information Kit including the informative 
booklet "How To Determine Your Best 
Power Tool Buy". And enter my name for a 
FREE one-year subscription to HANDS ON 
magazine. | understand | am under no 
obligation. 


Name 

Address 

City 

Hate 1 ——— /їр 


O рсинегу own a 
портир power tool 
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Flood alert! 


© Flash floods—torrents that rip through mountain 
canyons and hollows after sudden, heavy rainfalls—are 
the leading weather-related cause of death in the United 
States. Now, the National Weather Service is operating 
two pilot programs that link automated instruments at 
remote sites to sophisticated central computers. Purpose: 
to issue lifesaving early warnings of gathering floods. An- 
other program is under way to improve pre-rain forecasts. 


AN c 


"rn 


Rivers swelled to overflowing through- fered extensive damage. Above: Homes 
out southern Arizona after torrential collapsed during Big Thompson Canyon 
rains last fall. Town of Clifton (top) suf- flood of 1976, which claimed 139 lives. 
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By BRUCE MOST 


ilous T. Mullins knew there was 
going to be trouble. The coordi- 
nator of the Emergency Oper- 
ations Center of Dickenson 
County, Va., sat worriedly at the termi- 
nal of his minicomputer and studied up- 
dated figures from the automated rain 
and river gauges located around the 
county. One gauge near the coal-mining 
community of Clinchco was recording 
alarmingly heavy precipitation. 

Mullins knew the area. Located along 
the edge of the small McClure River and 
its tributaries amidst steep mountain- 
ous terrain that had been extensively 
strip-mined, Clinchco, like the hundreds 
of small towns that dot the hollows of 
the Appalachian Mountains, was vul- 
nerable to the perils of flash floods. Five 
years before, Clinchco had suffered the 
death of one person and extensive dam- 
age during widespread Appalachian 
flooding that took 22 lives and caused 
half a billion dollars in damage. 

This time would be different, though. 
Acting quickly, Mullins dispatched emer- 
gency units to Clinchco to warn resi- 
dents and, in some cases, to evacuate 
homes before flooding and rock slides 
could become serious. Two hours later, 
when the McClure rose to an angry 
torrent, there was no loss of life and 
damage was limited to about $300,000. 
The flash-flood warning system had done 
its job. 

The Dickenson County warning sys- 
tem is part of a five-state, 95-county 
test area involved in the Integrated 
Flood Observing and Warning System 
(IFLOWS), a prototype flash-flood warn- 
ing program being tested by the Na- 
tional Weather Service (NWS) and its 
parent agency, the National Oceanic and 
Atmospheric Administration (NOAA). 
IFLOWS and a similar program called 
ALERT use the latest in electronic sen- 
sors, communications, and computer 
technology to provide early warning 
when heavy rains turn into flash floods. 
At the same time, meteorological stud- 
ies are under way to improve predictive 
techniques so that floods can be fore- 
cast even sooner. 


Heavy toll 


The need is critical. According to the 
NOAA, flash floods—defined as floods 
that occur within 12 hours of a rainfall 
—have become the nation’s number-one 
weather-related killer, exceeding deaths 
from tornadoes, lightning, and hurri- 
canes, as well as causing $2 billion in 
property damage annually. Yet of more 
than 16,000 communities tagged as po- 
tential flood areas, only 800 have local 
warning systems, mostly manned by 
volunteer flood observers. 

Continued 


MX5000 


Regency Scanners 


Bring you the Excitement of Police, Fire, Emergency 


Radio, and more. 


Our radios deliver the local 
news. From bank hold-ups to 
three alarm fires. It's 
on-the-scene action. While 
it's happening from where it's 
happening . . . in your 
neighborhood. 


You can even listen to 
weather, business and 
marine radio calls. Plus radio 
telephone conversations that 
offer more real life intrigue 
than most soap operas. And 
with our new model MX5000, 
there's even more. 


UNIQUE CAPABILITIES 


Introducing the all new 
Regency MX5000, a 20 
channel, no-crystal scanner 
that receives 


continuously from 25 MHz to 
550 MHz. That's right! 
Continuous coverage that 
includes CB, VHF and UHF 
television audio, FM 
Broadcast, and civil and 
military aircraft bands. Plus a 
host of other features like 
keyboard entry, a 
multifunction liquid crystal 
display that's sidelit for night 
use, selectable search 
frequency increments, and a 
digital clock. 


PRACTICAL 
PERFORMANCE 


Another new addition to the 
Regency line is the 30 
channel MX3000. It's digitally 
synthesized so no crystals 
are necessary, and the 
pressure sensitive keyboard 
makes programming simple. 
What's more, it has a full 
function digital readout, 
priority, search and scan 
delay, dual scan speed, 


and a brightness switch for 
day or night operation. 


AT HOME OR ON THE 
ROAD 

With the compact design, 
slanted front panel, and 
mounting bracket the 
MX3000 and MX5000 are 
ideal for mobile* use. But we 
also supply each radio with a 
plug-in transformer and a 
telescoping antenna so you 
can stay in touch at home. 


See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and 
other new Regency 
Scanners. Or, write Regency 
Electronics, 7707 Records 
Street, Indianapolis, IN 
46226. 


LI 


localities. 


*Mobile use subject to 
restriction in certain 
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7707 Records Street, Indianapolis, Indiana 46226 
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Original Broadway Cast 
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118873 
ALWAYS ON MY MIND aT ям 


KENNY ROGERS 


318931 
GREATEST HITS "a 


GEORGE BENSON 
IN YOUR EYES 


Barbra Streisand 
MEMORIES 


CONWAY TWITTY 
Lost In The Feeling 


РАМАНО TT PREMIERE 


SELECTIONS WITH TWO NUMBERS ARE 2-HECORD SETS OR DOUBLE-LENGTH TAPES, 
AND COUNT AS TWO SELECTIONS —WRITE EACH NUMBER IN А SEPARATE BOX 


117859 ABBA” The Singles, THE 
3987851 [атлет] FIRST TEN YEARS 


MARTY ROBBINS 
x uma | A Liletime CH Song 


321356 
| 391359! 


321026 The Doobie Brothers 
3981029 [жалы snos] Farewell Tour 


31H14 7 GEORGE JONES 
398149 [ime] ANMVERSARY—TEN 
398149 ие“: YEARS DF HITS 


| 314294 [comma] ЈАМЕ FONDA'S 
| 394296 * WORKOUT RECORD 


SHIRLEY BASSEY 
GREATEST HITS 


313221 
303223 LERTHTV 


; LEN AHO RNE 


3 122 1 Ба X Cum PAL Er уно TRACE 
: zl —, SATURDAY NIGHT 
392167 5] "FEVER 


710219-390211 JOHNNY MATHIS 
Tz CHE TTL mnm 
CATIA — SILVER ANNIVERSARY ALBUM 


317131 KAIS. WILLIE. DOLLY 8 
397133 [woven | BRENDA 
мр Wil HA MI 


BEE GEES 
GREATEST 


316208 


| 
| | { 


BIG 


STIEAL 


MICHAEL JACKSON 
THRILLER 


WYNTON MARHSALIS 


HF DIN: HUMME 


ТАЧ UMPE j CONE EAT 


JOHNNY LEE 
HEY BARTENDER | its 
DAVID BOWIE 
LETS DANCE 


i MYSTIC MOODS ORCH 


Another Stormy Night 


VIC DAMONE 


Over The Rainbow 


A Flock Of Seagulls 
LISTEN 


«STEVE MILLER 
BAND LIVE 


AL JARREAU 
JARREAL! 


CRYSTAL GAYLE 
Greatest Hits 


KENNY ROGERS 
Ме че Got Tonight 


MICKEY GILLEY 
Faal For Your Lowe 


LAURA BRANICGAN 
BRANIGAN 2 


BOB JAMES 
THE GENIE 


BRYAN ADAMS 
Cuts Like A Knife 


PAUL ANKA 
"Walk А Fine Line 


EARTH, WIND & 
FIRE POWERLIGHT 


GEORGE JONES 
SHINE ON 


ANGIE BOFILL 
TOO TOUGH 


Hank Williams. Jr 
STRONG STUFF 


AARMWER AROE ка 


S3027765- 3927766 FRANK SINATRA 119921 
порта TRILOGY: PAST PRESENT В FUTURE Ати СН, 


318550 


: GEORGE BENSON 
= COLLECTION 


WILLIE NELSON'S 319863% 


3REATÉST HITS 


Ар ST тыйт э ii 


321943 [mw 315671 


HERE AT LAST... 
ВЕЕ GEES...LIVE 


31 5655 


3016045 Å ici 3 
391946 г ^ [FULL MOOR WARNER BIO 


гаре ВАС ca. 1 


EARL KLUGH 
LOW AIDE 


DEF LEPPARD 
PYROMANIA 


JOE JACKSON 
NIGHT AND DAY 


SERGIO MENDES 


CHICAGO 16 


FLEETWOOD MAC 
MIRAGE 


TAKE ANY 11 ALBUM 
FOR A PENNY. 2: 
THEN TAKE 

A 12TH ONE FREE! 


if you join Columbia Record & Tape Club now and agree to buy 
8 more selections (at regular Club prices) in the next 3 years 


I 


mE 


BONNIE TYLER 
321422 FASTER THAN 


[cou оиша] THE SPEED OF АНТ 


220770 STEVIE NICKS 
uw] THE WILD HEART 


320796 TALKING HEADS 
LM Speaking In Tongues 


;8 STRAY CATS 


ЕА 


322008 _UNDARONSTADT A THE 
BANT N' HAVE йы, А 
4 WITH THE STAAT CATS 


NELSON RIDDLE ORCHESTRA 
WHATS NEW 


319624 ZZ TOP 
(WARMER жип | ELIMINATOR 


2 MOE BANDY 31 8303 CULTURE CLUB 321703 NEIL YOUNG 321497 CHEAP TRICK 321638 HERB ALPERT 421448: JEFFREY OSBORNE 
a] DEVOTED ТО YOUR MEMORY pem TU rrr epis | GEFF EN | Everybody's Rockin' | Eric | Ней Position Please ! Blow Your Own Horm | алы | STAY WITH МЕ TONIGHT 


317776 SUPERTRAMP 
ав)“. famous last words.. 


: — DOTTIE WEST 
wn] ANEW HORIZONS 


318386 MARTY ROBBINS 
[гыс BIGGEST HITS 


317370 BILLY SQUIER 
i", Emotions In Motion 


B МЕМ AT WORK 
3 CARGO 


321430 SESAME STREET MUPPETS 
[SESAME STREET BORN TO ADD 


313635 OAK RIDGE BOYS 
| Mca BOBBIE SUE 


321406 Barbra Streisand 
| COLUMNA ] GUILTY 


PHIL COL LINS 


Ем usti ВЕ TONG 


317917 


Гат ANT | 
ша. 


316646 JANIE FRICKE 
sms, — ITAIN'TEASY. 


315176 TOTO 
qm TOTO IV 


J1 WYNTON MARSALIS 
А] THINK OF ONE 


74 7 JOAN VERS 310094 OAKRIDGE BOYS 317263 DONALD FAGEN 


317586 PAT BENATAR 11887 Билен Маш 317263 __ 316992 : з 
ПУ T Гатка) GET NERVOUS = FANCY FREE [wanra ваба] — THE NIGHTFLY woroww) LIONEL RICHIE 


291302 JAMES TAYLOR'S 
manans] GREATEST HITS 


316638 BILLY JOEL 


| 307710 * 38 SPECIAL 
uwa) The Nylon Curtain 


43 EDDIE GRANT 
| KILLER ОН Aru) — WILD-EYED SOUTHERN BOYS 


THE НАМРЫН 


317867 Christopher Cross 
Галана esos | ANOTHER PAGE 


| 315135 ORIGINAL BROADWAY CAST 
[car FEN | DREAMGIRLS 


311498 JOHNNY LEE 
М" Bet Your Heart On Me 


321398 


Сілы feu 


720 MARVIN GAYE - 


20 MARTY ROBBINS 17205 
бобме MIDNIGHT LOVE 


SUME MEMORIES 
d JUST WON T UE 


309039* AEROBIC DANCING 
(T [WAE (INSTRUCTIONAL) 


317206 316877 RUSH 


Barbra Streisand 
г | MERCURY | SIGNALS 


316133 LACY J. DALTON 


1 


STYX 317800 LITTLE RIVER BAND MEA 316: | 3 316430 MICHAEL McDONALD 316638. BILLY JOEL 314708 JOHN COUGAR 
KILROY WAS HERE [сае] GREATEST HITS [Eoun] — 16ТМ AVENUE WARMER EROS] ИНАТ ҮТ TARES sow; The Nylon Curtain. pa] AMERICAN FOOL 


301473 CHRISTOPHER 
[wannen васе | CROSS 


i 322131 me MOODY BLUES 
n] THE PRESENT 


5 PATRICK SIMMONS 
1 ARCADE 


314351 JOHNNY MATHIS 
чыып) FRIENDS IN LOVE 


31 7412 DIONNE WARWICK 


316711 HANK WILLIAMS, JR. 
[as] HEARTBREAKER L 


COLM: cues] GREATEST HITS 


| 315853 Marshall Tucker Band 
[manen aE]  TUCKERIZED 


316455 BELLAMY BROTHERS 
[жайна SO URS | GREATEST HITS 


315515 ROSANNE CASH 
[chtumpia) SOMEWHERE IN THE STARS 


308149 ROSANNE CASH 


З MELISSA MANCHESTER'S 5 Y Ach 
: CETL SJ even Year Ache 


GREATEST HITS 


GEITEN 


306571 BOZ SCAGGS 
swil GREATEST HITS 


310482 STEVIE NICKS 


314443 
мой BELLADONNA NEIL DIAMOND 


сошмвы | 47 GREATEST HITS vx 1 


317750 BARRY MANILOW 
Dasa] Here Comes The Night 


287003 EAGLES уина 
атлай Their Greatest Hits 


17 PETER NERO 
“| Peter Goes Pop 


315646 GO-GO'S 
Газ VACATION 


TERES. THE GAP BAND 
TAL EXPERIENCE | V-Jammin' 


315382 REO SPEEDWAGON 
сола GOOD TROUBLE 


BS JOHN WILLIAMS 
| THE GUITAR #5 THE SONG 


316703 MEL TILLIS 
Emm] = GREATEST HITS 


THE 
310839 ALLMAN BROTHERS DANG 
айта BROTHER OF THE ROAD 


T ERIC CLAPTON 322107 ORIGINAL SOUNDTRACK 315580 STATLER BROTHERS 310367 ZZ TOP 317768 EAGLES GREATEST 314393 „38 SPECIAL 
A Wa] CIGARETTES pw] = STAYING ALIVE | [acur] THE LEGEND GOES ON WARNER BROS EL LOCO Dauw] HITS. VOLUME 2 Гам] Special Forces 


3% NATALIE COLE 321315 Gordon Lightfoot 321108 AMERICA 310235 The Oak Ridge Boys 316653 rag HARRY. САТЫНА 


THE CHARLIE DANIELS 
321067 AND A DECADE 
ОЕ HITS 


I'm Ready a AER BAO SALUTE sks YOUR MOVE ыса Greatest Hits uenia] БИНЕ FEELS LIKE LOVE 
З {BOB SEGER E THE 320556 n«HUMAN LEAGUE 320549 ROBERT PLANT 321034 ELECTRIC LIGHT 320523 ELTON JOHN 320515 Little River Band 


— THE PRINCIPLE 
5... DF MOMENTS 


NIGHT MOVES ам! FASCINATION Lie SE CRET MESSAGES [mr] Тоо Low For Zero [са ТНЕ МЕТ 


Available on records and cassettes only 


| 

| 

lime you can get 11 records or tapes will always have at least 10 days to make | 
a penny—that's a steal! And that’s your decision. If you ever receive any Selec- 

Пу what you get if you join the Colum- tion without having had at least 10 days to | 

Зесого & Tape Club under this offer. To decide, you may return it at our expense. | 
any 11 of these records or tapes right The tapes and records you order during 

y, simply fill in and mail the application your membership will be billed at regular | 
ther with your check ог money order Club prices, which currently are $7.98 to 

1.86 as payment (that's 1€ for your first — $9.98—plus shipping and handling. (Multi- | 

elections, plus $1.85 to cover shipping ріе-ипії sets and Double Selections may be | 
handling). In exchange, you agree to somewhat higher.) And if you decide to 

8 more tapes or records (at regular continue as a member after completing | 

| prices) in the next three years—and your enrollment agreement, you'll be eligi- | 

may cancel your membership at any ble for our money-saving bonus plan. 

after doing so. 10-Day Free Trial: we'll send details of the | 

' the Club operates: every four weeks Club's operation with your introductory | 

| 

| 

| 

| 

| 

| 

| 


Columbia Record & Tape Club, 
РО. Box 1130, Terre Haute, Indiana 47811 


| am enclosing check or money order for $1.86 (that's 
1€ for my 11 introductory selections, plus $1.85 for 
shipping and handling). Please accept my application under 
the terms outlined in this advertisement. | agree to buy eight 
more tapes or records (at regular Club prices) in the next 3 years 
—and may cancel membership anytime after doing so. 
Write in numbers | 
of 11 selections 


Send my selections in this type of recording (check one only): 

| 8- Track Cartridges L] Tape Cassettes O Records 
My main musical interest is (check one): 

(But | am always free to choose fram any category) 


Imes a year) you'll receive the Clubs shipment. If you are not satisfied for any 
ic magazine, which describes the reason whatsoever, just return everything 
ction of the Month for each musical within 10 days for a full refund and you will 
est...plus hundreds of alternates from have no further obligation. So act now! 


y field of music. In оон, ир x SIX Special Start-Your-Membership-Now OD Easy Listening О Teen Hits  [JClassical Country O Jazz 
Pe eee эре" iler you may a/so choose your first selec- 

Te дА i . stevia үз | O Mr. 
selections, usually at a discount off reg tion right now—and we'll give it to you for at E Mrs. 


Club prices, for a total of up to 19 
ng opportunities. 
you wish to receive the Selection of the 
th or the Special Selection, you need 
othing—it will be shipped automatically. 
u prefer an alternate selection, or none 
I, fill in the response card always præ 
d and mail it by the date specified. You 


least 60% off regular Club prices (only Miss Print First Name Initial Last Name 
$2.99). Enclose payment now and you'll 
receive it with your 11 introductory selec- 
tions. This discount purchase reduces your 
membership obligation immediately —you'll 
then be required to buy just / more selec- 
tions (instead of 8) in the next three years. 
Just check the box in application and fill in 
number you want. 


Address 2  Ž [' [1 IL LL LÁ — S É—aX 


City/State. ли aes cu 
Do You Have A Telephone? (Check опе) | Yes [No 224/S8A 
Do You Have A Credit Card? (Check one); Yes O No 


This offer not available in APO, FPO, Alaska, Hawaii, Puerto Rico: please write 
for details of alternative offer Canadian Residents will be serviced from Toronto 


TAKE YOUR PICK 


Note: All applications are subject to review; Columbia 


aes Also send my first selection for at least a 60% 
" үсе э i6 ms House reserves the right to reject any application. discount, for which lam also enclo sing additional DOME 
a а | Columbia payment of $2.99. | then need buy only 7 more selec- 
12" stereo B-track tape pz House J. tions (at regular Club prices) in the next three years 
records cartridges cassettes DO Nor Едра са fera = 


— 
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Flood Alert! 


Experts attribute the steady rise in 


flash-flood deaths and damage to in- 
creased construction along flood plains, 
the growth in recreational facilities 
in flood-prone canyons, and disrupted 
stream-drainage patterns caused by in- 
creased urbanization. “An inch of rain 
today means more flooding than it did 
10 years ago,” says Curt Barrett of the 
NWS Flash Flood Program, a curly-, 
dark-haired man who conveys an infec- 
tious urgency about the need for better 
flash-flood warning systems. “If we want 
to save people, we have to warn them 
more quickly.” 

That’s not easy. While the weather 
service does a good job of spotting major 
severe storms, many flash floods occur 
from rains confined to a mere 10 to 50 
square miles. Determining the amount 
of rainfall by radar is uncertain at best, 
and the precipitation-gauge network now 
in use averages just one gauge per 300 
square miles. “The forecaster is out there 
scratching his head with very little data, 
wondering whether to put out a warn- 
ing or not," Barrett says. 

Failure to provide an adequate warn- 
ing contributed to the devastating death 
toll of a series of floods during the 1970s: 
In 1972, 238 people died in Rapid City, 
S.D.; in 1976, 139 died in Big Thomp- 
son Canyon, Colo.; and in 1977, 76 per- 
ished in Johnstown, Pa. The NOAA and 


Prescription for disaster 


Height above MSL (km) 


Litta South Buck gen 


mi 


NWS programs are meant to prevent 
any more such disasters. 

"There wouldnt have been any warn- 
ing for Clinchco if that gauge had not 
been in," said Stan Campbell, the Vir- 
ginia planner for one of the five states 
involved in IFLOWS (also Tennessee, 
West Virginia, Kentucky, and Pennsyl- 
vania). "Before, we relied on people call- 
ing in reports to the sheriff's office. But 
in a severe flood, the first thing that goes 
down is the telephone lines." 
Tipping buckets 

The storm was so isolated that it had 
not even shown up on weather radar. 
Instead, it was observed and reported 
by an automated precipitation gauge 
of the type developed at the NWS Cali- 
fornia-Nevada River Forecast Center in 
Sacramento, Calif. 

These battery-powered, solar-recharge- 
able sensors, which sit atop a 12-foot 
pole, consist of tiny buckets that tip over 
when they collect one millimeter (0.04 
inch) of rain. As the buckets tip, a pulse 
is sent to an electronic control board that 
processes the signal and transmits it by 
line-of-sight VHF radio to a series of com- 
puters at weather offices and emergency- 
operation centers. A "no change" message 
is sent during quiet periods. 

River gauges are often tied into the 
same package, signaling rises in water 


NOAA, ENVIRONMENTAL RESEARCH LABORATORIES | 


5 
Height bows MSL (10? fr) 


Distances (km) 


| Meteorological model shows rain-making top thunderstorm stalled over Storm 
| mechanism of Big Thompson flood. Cold- Mountain, dropping record rainfall. 
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| level of as little as a quarter inch (1.2 


inches is the most common measure- 
ment). According to Ira Bartfeld, senior 
hydrologist at the River Forecast Center, 
other sensors that measure temperature, 
wind speed and direction, air pressure, 
and humidity are sometimes also linked 
to the remote stations. 

In the first phase of the IFLOWS pro- 
gram, 100 rain and river gauges were in- 
stalled in a 5,000-square-mile, 12-county 
region; 500 more are now being installed 
in the remaining 83 counties. “Most go 
in remote areas where we don't have or 
cannot get observers," explains John 
Munro, IFLOWS project manager. 

Data from the gauges are collected 
and stored by minicomputers located on 
nearby mountaintops. These are polled 
every five minutes by larger minicom- 
puters located at each state's emergency- 
operation center that process the data 
and put out forecasts and warnings to 
identical minicomputers located in the 
county emergency centers. 

Once the reliability and performance 
of the gauges and the computer network 
have been evaluated, IFLOWS will ex- 
pand into its second phase, at which 
time its data base will be greatly broad- 
ened by linkups with two space-satellite 
data-gathering programs. 

The Geostationary Observational 
Earth Satellite (GOES) program uses 
two satellites to collect weather data 
from sensors grouped on 1,500 platforms 
scattered throughout the United States. 
Because the satellites can pull large 
quantities of data out of remote areas, 
the system is used in many ways by a 
variety of federal agencies. It will greatly 
improve IFLOWS' ability to predict 
flash floods, especially after all the 
planned 20,000 GOES platforms are 
erected. 

The second space linkup—to a new 
satellite of the National Environmen- 
tal Satellite Data Information Services— 
will yield precise rainfall rates through 
analysis of infrared photographs of cold- 


| top thunderstorms. 


But all this added data will require 
more-sophisticated analysis techniques 


| to determine how a specific amount of 


rainfall will affect a specific area. "The 
challenge is that each watershed in the 


| nation is unique, and we're talking 


about collecting parameters for 20,000 


| watersheds," says Barrett. 


To cope with this proliferation of data, 
NWS plans to install a new minicom- 
puter system in all field offices by the 
early 1990s. The system will be capa- 
ble of integrating the data and running 
them through hydrologic models based 
on each watershed's historical precipi- 
tation and stream-flow parameters. And 
it will be fully automated; if the fore- 
caster is busy worrying about tornadoes 

Continued 
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МЕ BUILD OUR STOVES 
WITHOUT COMPROMISE. 
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When considering a stove or fireplace insert 
it's difficult to know what's important and 
even harder to be certain what to expect 
from wood or coal heating. At Consolidated 
Dutchwest our approach to your concerns 
and questions is very straightforward. We 
build our stoves without compromise so 
that you won't have to. We build in every 
important feature so they'll be there when 
you need them. We start with safety. Each 
unit exceeds all safety reguirements. To 
very safe operation we add efficiency in an 
airtight design with precision controlled 
combustion. Using such stoves our cus- 
tomers consistently report fuel savings of 
5096, 7096, even 9096 when they converted 
from conventional heating to our stoves. 
You can expect exceptional savings too. 


WOOD & COAL 
BURNING CAPABILITIES 


To safety and efficiency we add wood and 
coal burning capability because fuel flexibility 
is as invaluable as are the coal related fea- 
tures —even if you never burn coal. An ash- 
pan, ashbin, and shaker grate are essential 
for coal. With wood they're just plain useful— 
for easier fire starting and ash removal. Most 
stoves burn wood or coal and involve addi- 
tional parts and time consuming steps to 
convert from one fuel to the other. Our 
conversion takes 30 seconds. Our best selling 
models provide both radiant and convection 
heating. Heat is egalitarian. It radiates in all 
directions including the less productive ones— 
bottom and back. Our convection systems 
channel warmed air from bottom, back, and 
acl through unobtrusive vents on the stove 

t 


Stoves are sized according to need. Small 
stoves for smaller spaces and large stoves for 
houses. Most units can be vented from top 
and back. Others convert from free standing 
to become fireplace inserts. Flexibility is 
paramount. 


FEDERAL PERIOD STYLING 


While concentrating on function we havent 
compromised on appearance. We've employed 
the simple clear lines of Federal period 
(1810-1830) architecture in a series of arches 
and raised lines to give a unique sense of 
beauty to what is after all primarily a func- 
tioning heater. Our distinctive pebble finish 
and solid brass trim highlight this appearance. 
We know our stoves will frequently be sited 

in living rooms and we've gone to great lengths 
to assure they belong there. Those of you who 
eventually own a Consolidated Dutchwest 
stove will find our trademark pebble finish is 
not only beautiful but also increases our 
stoves' radiant surfaces by one third. Even 
while stressing appearance we don't forget 
function. 


HAND-CAST, 
AIRTIGHT CONSTRUCTION 


We believe in providing the best possible 
value. Our stoves are hand cast and hand 
assembled entirely of virgin grey iron. They're 
airtight to the point where even our smallest 
stove can hold a wood fire through the night. 
Our larger units, lit at daybreak, will still be 
heating your home well after sunset on a 
single load of wood. With coal the burn times 


are even longer. All models, inserts included, 
have cooktop space. Most load from front and 
side (as does the Large Federal Convection 
Heater illustrated on the facing page). Ceramic 
glass windows are standard as is a screen for 
open hearth burning. Self-tightening door 
locks (to maintain an airtight fit on all doors 
at all times) are a simple but important 
feature, as is the ability to use a single solid 
brass handle (we give you three) to open all 
doors, dial the primary and secondary air 
dampers, and set the screen in place. 


A COMPLETE UNIT 


We don't believe in options. They too often 
mask essential features that have to be pur- 
chased to make a stove useable. Our list of 
options makes quick reading. An $80.00 cata- 
lytic combustor which is warranted for 4 
years, burns creosote and wood gas on the 
way to providing a 17% increase in com- 
bustion efficiency and a 90% reduction in 
creosote. A 100 cfm fan, standard on our 
inserts and optional on free standing models 
enhances convection air flow 5 fold. An oval 
to round adapter with damper facilitates 
mounting pipe in tight quarters. A mitten rack 
and decorative brass rail complete the stove 
options. All else is standard including delivery 
to your door, a 30 day money back guarantee 
and a 3 year warranty. 


SAVE THIS SPRING 


During the spring we offer a last chance at 
last year's prices and a choice of free acces- 
sories (kettles and firesets) which make for a 
potential spring savings of up to $154.00. 


BUILT WITHOUT 


COMPROMISE, 
SO YOU WONT 


HAVE TO. 
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Left: The Federal Convection can be converted 
from use with wood to coal in less than a minute. 
Center: An ashbin and tray provide for easy 
removal of ash. 

Right/below: Palladium-coated combustor in the 
Catalytic Federal Convection increases combustion 
efficiency while providing for cleaner, smoke-free 
burning of wood. 


WRITE, OR CALL TOLL-FREE: 1-800-225-8277 
(IN MASS. 617-747-1963) 


Vents from top and back _ 


Convection system Air inlets 


mice — 


SEND FOR YOUR FREE 
INFORMATION PACKAGE 
Please send me your free information 
package, including 36-page color catalogue 
of fuel efficient stoves and fireplace inserts; 
"the Stovebuyer's Guide,” a clearly written 
guide of things to look for when purchasing 
a Stove, and our off-season pricing and free 
gift offer. 


Name 

Address 

City " 

SUE. S cum 


Or, you may call (toll free) for your free 
catalogue, 1-800-225-8277 or 1-800-722-5556 
(in Mass. 617-747-1963). 


А. lidated 
"n etches 


Boon 1019, Dept. 4PS1, Plymouth, Mass. 02360 


Nouve probably noticed that every time the 
magazines test radar detectors, ESCORT 
comes out on top. Its performance has be- 
come something of a legend, because we 
believed the only way we could have the 
best detector possible was to make it ourselves. 


Credentials 

Our success is a matter of record. In 
ESCORT s first magazine test, Car and Driver 
rated it highest by a wide margin. Recently, 
the same magazine tested a new ESCORT with 
ST/O/P" (STatistical Operations Processor) 
and concluded that it "is clearly the leader 
in the field in value, customer service, and 
PINE: 


мат FA | Digital 
| К Processor 


We're particularly proud of that quote be- 
cause it credits ESCORT with more than just 
industry-leading performance. Just as we 
designed ESCORT to be the best detector 
possible, we knew there had to be a way to 
take better care of customers than the usual 
retail distribution system. That's why we have 
no dealers. From the beginning, we've sold 
all ESCORT s direct from the factory. 


No Middlemen 

You see, we know how difficult it is to buy 
a camera or stereo component, or any pre- 
cision gear. Every store has different prices 
so you feel obligated to shop around. Then 
you have to wait for a salesman. He may not 
know much about the products or may try to 
get you to choose another brand. And the 
week after you buy, they go on sale. 

We don't want any middlemen speaking 
for us. The ESCORT is a precision microwave 
receiver made to warn you of police radar. On 
that sort of purchase, we think you'd prefer 
to deal with experts. When you dial our toll- 
free number, you're talking to the factory: 
One Microwave Plaza. All of our engineering, 
manufacturing, sales and service happen 
under this one roof. The buck stops here, you 
might say. And you always know where to 
find us. 


AR CONNECTION 


No Respect 

If you ve ever taken any high-tech equip- 
ment back for service, you may have noticed 
another problem with retail distribution. Once 
in a great while, the dealer can fix the equip- 
ment. But sometimes they fix it wrong, or 
say they can't get parts and try to sell you a 
replacement. 

Or you find they "don't carry that brand 
anymore, Then you're stuck with the task of 
tracking down another dealer, or trying to deal 
direct with a factory that isn't set up to serve 
consumers. And if the manufacturer happens 
to be in another country, well, you get the 
picture. 


THE RADAR 
"^. DEFENSE 


No Runaround 

At Cincinnati Microwave, we treat cus- 
tomer service differently, and for a very good 
reason. We don't have a network of hungry 
dealers, we've got something far more per- 
suasive: Hundreds of thousands of satisfied 
owners. In fact, the chances are pretty good 
someone you know owns an ESCORT. We try 
our best to please our customers after the 
sale, because they are the biggest source of 
new sales. It's that simple. 

You should also know that we'll fix any 
ESCORT, no matter how old. We don't believe 
in planned obsolescence. While our competi- 
tors are proliferating models, we're working 
to make ESCORT better. When we find an 
improvement, it goes straight into production. 
So ESCORT is always state-of-the-art. 


No Waiting 

Keeping up with the latest technology is 
only one advantage of dealing direct. You dont 
have to wait in line; you don't even have to go 
to the store. Just reach for your phone —we re 
only a parcel delivery away. Take the first 30 
days with ESCORT as a test. If you're not 
absolutely satisfied, we'll refund your purchase 
and pay for the postage to return it. You can't 
lose. We also back ESCORT with a full one 
year limited warranty on both parts and labor. 
Life under the radar gun is a lot easier with 
ESCORT. 


Do It Today 


By Phone: Call us toll free. А member of 
our sales staff will be glad to answer any 
questions and take your order. (Please have 


your Visa or MasterCard at hand when you call). 
CALL TOLL FREE. . | . 800-543-1608 
IN OHIO CALL. ...... 800-582-2696 


By Mail: We'll need to know your. name and 
street address, daytime phone number, and how 
many ESCORTs you want. Please enclose a 
check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


Ohio vedi add $13.48 sales tax. 


Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is proc- 
essed for shipment immediately. Personal or 
company checks require an additional 18 days. 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 116 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Tune in “Talkback with Jerry Galvin” America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings 
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Flood Alert! 


or high winds, the computer will gener- 
ate flood alarms on its own. 

While IFLOWS focuses on a large- 
scale, intergovernment system, another 
flood-warning program is geared to in- 
dividual communities and counties. De- 
veloped by the California-Nevada River 
Forecast Center, Automated Local Eval- 
uation in Real Time (ALERT) uses sim- 
ilar methods, except that small micro- 
computers serve in place of expensive 
minis. 

In San Diego County, for instance, 55 
sensors are located in every basin in the 
county. As precipitation data flow into 
the base stations computer, the infor- 
mation is fed through hydrologic mod- 
els developed by the Forecast Center. The 
computer then provides an analysis of 
current rainfall and runoff and a fore- 
cast of peak flow. The analysis is auto- 
matically updated every 12 minutes, and 
if a preset threshold is reached, an audi- 
ble alarm is sounded. 

The advantage of this approach, says 
the Forecast Center's Bartfeld, is that 
the local agencies most responsible for 
flash-flood emergency preparation and 
response are the first ones to receive the 
flood warnings. They, in turn, exchange 
data with the NWS. 

To date, ALERT is being used by 
seven counties and one city in California, 
by several jurisdictions in other parts 
of the nation, and by a few foreign 
countries. Ventura County, north of 
Los Angeles, invested $50,000 to install 
the network; according to flood-control 
officials, it saved more than $5 mil- 
lion in operational expenses during its 
first two years. 
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No rain fell 60 miles from center of ex- 
tremely localized Johnstown flood storm 


It has also saved lives and property 
damage. When Sespe Creek began to 
overflow its banks in the town of Fill- 
more, Calif., during heavy rains in 1980, 
flood-control officials, warned by the 
newly installed ALERT system, were 
ready with a bulldozer and other emer- 
gency equipment. Residents in the flood- 
prone area had already been alerted, and 
some had evacuated. Flood damage was 
minimal. Two years before, a similar 
flood resulted in one death and $6.2 mil- 
lion in damage. 

Although the technology used in such 
programs as ALERT and IFLOWS per- 
mits earlier warning of flash-flood 
danger, Barrett believes that “the ulti- 
mate breakthrough is going to come 
from the meteorologists. That is, to be 
able to forecast in advance of the first 
raindrop hitting the ground.” 

Such forecasting is difficult. Most 


L ё When Sespe Creek 
began to overflow, 
officials were on the 
scene with emergency 
equipment Wu 


areas in the country are vulnerable to 
heavy rains, but usually these are from 
fast-moving squall lines. Flash floods, 
however, tend to occur when a storm or 
series of storms mysteriously stalls over 
an area, producing phenomenal amounts 
of rain. 

Such a downpour hit Kansas City, 
Mo., on September 12, 1977. During 
a 20-hour period, two storms moved 
through the metropolitan area. The first 
struck in the morning, dumping a record- 
breaking six inches in six hours. Twelve 
hours later, a second storm let loose an- 
other six to seven inches in nearly the 
same location. 

Suddenly, normally placid Brush 
Creek was handling a flow rate 10 times 
its previous peak. Low-lying streets were 
flooded, homes and businesses were 
destroyed, and cars were swept away. In 
all, the killer storm took the lives of 25 
people and caused $90 million in damage. 
Storm triggers 

In trying to understand the precise 
meteorological conditions that lead to 
flash floods, two scientists at NOAA's 
Environmental Research Laboratories 
in Boulder, Colo., studied 151 recent 
flash floods. "Our work is designed to 
help the forecaster look at a developing 
pattern and determine whether that 
pattern is dangerous for heavy precipi- 
tation," says one of those scientists, 
Robert A. Maddox. 

Maddox and his colleague, Charles 


Chappell, have been able to identify four 
meteorological patterns conducive to 
rains that produce flash floods: synoptic, 
frontal, meso-high, and western. (Tropi- 
cal storms were ignored because they 
are usually well predicted.) Synoptic is 
the most obvious pattern. This is a 
large-scale weather system that tends 
to spawn severe thunderstorms. The 
difficulty is that of every 10 of these sys- 
tems, only one might spawn a flash flood. 

Frontal and meso-high patterns dif- 
fer from the synoptic in that they are 
nearly stationary and occur on the cool 
side of the system's frontal boundary 
rather than the warm. These patterns 
often trigger a series of storms such as 
those that occurred in Kansas City in 
1977. They are also associated with 
weaker weather systems, which makes 
them more difficult to spot. 

The disastrous Johnstown flood was 
the result of a meso-high pattern. The 
thunderstorm that struck the night of 
July 19, 1977, was not associated with 
a strong weather pattern and was ex- 
tremely localized. The town of Nanty 
Glo, north of Johnstown, received over 
12 inches of rain in nine hours, while 
Connellsville, only 60 miles away, didnt 
get a drop. 

The western patterns are character- 
ized by relatively weak large-scale sys- 
tems and are especially influenced by 
the mountain ranges. Western storms 
typically occur in late afternoon or eve- 
ning and produce small amounts of rain 
and very rapid runoff due to the rugged 
terrain. Eastern and midwestern storms 
tend to be nocturnal with large amounts 
of rain. 

Although the patterns vary, they also 
share some meteorological characteris- 
tics, says Chappell. But both scientists 
say that they need to learn more about 
the microphysics within a heavy rain- 
storm cloud before they can hope to pin- 
point “the missing ingredient that makes 
one storm a flash flood and many of 
them not," says Chappell. 

Maddox and Chappell, who are teach- 
ing NWS forecasters how to be aware 
of these patterns, hope that someday ob- 
servational meteorology will improve to 
the point that it could, says Maddox, 
“make the difference between saying 
there's a 40 percent chance of rain for 
the state or county and saying that spe- 
cific parts of the state have a 100 per- 
cent chance of rain, some in the four- 
to-five-inch variety.” 

But that’s decades away. In the mean- 
time, the expansion of automated local 
flood-warning systems will play a criti- 
cal role in saving lives and property. 
Curt Barrett hopes that the programs 
now in place will increase the average 
warning time from 30 minutes to four 
hours. For the people of Clinchco, that 
was just enough time. 
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Windings of 13-ft. rotor did not shift 
during full-load tests, so scaling up to 


 power-plant generators may be feas- 
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amines sensor at generator's slip-ring 
assembly, one of 700 on machine. 


GES superconducting 
generator 


© The promise: super-efficient power-plant generators wound from ma- 
terials that lose all electrical resistance at temperatures approaching 
absolute zero. Now General Electric is getting closer to the fulfillment 
of its goal with a successful demonstration of its large research device. 


By DANIEL RUBY 


he property of superconductiv- 
ity—by which certain materials 
lose all electrical resistance at 
temperatures near absolute zero 
—holds great promise for practical 
engineering applications, but it also 
presents great challenges for engi- 
neers trying to harness it [“Supercon- 
ductors," PS, May '81]. 
Now, General Electric's long-term 
effort to develop superconducting elec- 
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tric generators is bearing fruit. Last 
summer, a generator using a 13-foot 
rotor wound with liquid-helium-cooled 
niobium-titanium filaments passed a 
series of tests while generating 20,600 
kilovolt-amperes of electricity—about 
twice the output of a conventional gen- 
erator of the same size. 

The generator is more efficient be- 
cause superconducting magnets devel- 
op much stronger fields than standard 
electromagnets. But it is also more fal- 
lible for the same reason: The great 


forces developed as the rotor spins tend 
to push its windings out of position, 
destroying the superconducting effect. 

To prevent movement, GE used a 
vacuum epoxy-impregnation process to 
bond the superconducting filaments to 
a modular copper substrate. These 
were mounted on an aluminum sup- 
port structure for greater rigidity. The 
engineers also developed a unique, 
regulated, liquid-helium cooling sys- 
tem to keep the rotor at minus 452 
degrees Е. 


State-of-the-Art 


VIDEO EQUIPMENT 


Quality . Low Prices . Immediate Delivery 


BP Tv TO STEREO 
AUDIO ADAPTOR/ 


ENHANCER 5 1925 
OUR PRICE 
Easily connects to any TV and 
stereo Amplifier or simulated 
stereo sound. Makes taping TV 
Qu "= B Audio simple - TV can be located 
supp any distance from stereo. Delivers 
two channels of simulated stereo. 
MODEL V-1880 With noise eliminator and special 
output level controls. Frequency 
response: 50 Hz - 15,00 KHz. 


BP STABILIZER/IMAGE ENHANCER/ 
RF CONVERTER/VIDEO FADER/2-WAY 
DISTRIBUTION AMPLIFIER 


OUR —- 1 1 9?» 


Contains five units in one; stabilizer (video guard 


NEW! BP viDEO COLOR PROCESSOR/RF CONVERTER/ 
STABILIZER/3-WAY DISTRIBUTION AMPLIFIER 


OUR PRICE 


remover); image enhancer, video to RF converter, 


video fader. and dual output distribution amplifier. 


Stabilizer Will correct entire range of copy guard 
distortion such as jitter, vertical roll or black bar 


$ 1893 


Corrects video signal 
directly into tape not 


travelling through picture. 


Enhancer Attain best picture for your preference. 

RF Converter Allows your TV set to receive video and 
audio signals from your image enhancer, guard 
stabilizer, video camera, computer. VCR, etc. The direct 
video signal from any video component can be fed 
into the V-1880 and converted to a usable RF signal 


that can go to your TV antenna terminals. 


Video Fader Used to produce fade ins and outs. 


BP vIDEO GUARD STABILIZER 
MODEL 
V-1875 


oun price "OD 


Has self contained A&B and bypass switch. Many 
movies. concerts and special programs for sale or 
rental are copy guarded. This removes copy guard 
and allows you to make copies. Many TV sets will 
nol play prerecorded tapes because copy guard 
causes picture to roll and jitter, turn to snow or 
disappear. Video Guard Stabilizer removes copy 
guard from signal 


BP RF CONVERTER/MODULATOR 
MODEL V-1885 | 
OUR Дора 5395 


Allows your TV 
to receive video 
and audio signals 
from image en- 
hancer, quard 
stabilizer. video 
camera, computer. VCR, etc 
The outputs of many video 
components cannot be directly hooked up to the 
VHF antenna terminals on your TV set. This 
problem is solved by using the Model V-1885 RF 
Converter. Converts video signal from any video 
component to adjustable RF signal at antenna 
terminals. Allows your VCR output to feed two TV 
sets at the same time, with virtually no signal loss. 


| E Master Charge 
| m LUISA B COD 


just on playback. 
Luminance meter 
monitors brightness 
levels for quality 
recordings. Can also 


copyguard. 


BP VIDEO SELECTOR CENTER 
MODEL V-4803 5 495 
OUR PRICE 


A switcher that can 
accept 6 inputs and 
direct them to 3 out- 
puts. Utilizes switch 
similar to one used оп à 
home VCR's. You avoid 
signal loss incurred by 
using splitters. 


JERROLD 58 CHANNEL 


CORDLESS TV CONVERTER 
MODEL LCC-58 (DRX 3-105) 


OUR PRICE е 99°° 


Receive up to 58 
TV channels. Re 
mote TV Control. 


Attaches to апу age +“ T 
or model TV in E 
minutes. No tools 
required, On/Off 
button. Channel selection. Channel _ 


Stepping. Fine Tuning. 


BP UHF CABLE CONVERTER 
WITH FINE TUNING/46 CHANNEL 


MODEL V-5746 5 95 
OUR PRICE 24 


Fully shielded 
oscillator eliminates 
hemng bone distortion. 
For Beta/VHS 
recording. Record & 
use TV's remote 
control. Complete 
programming of VTR. 


N.Y. State 
residents add 
appropnate 


sales tax. 


260 Motor Parkway, Hauppauge, N.Y. 11788 22 (геаигеа 25% deposit) 


MODEL V-1890 - 


be used between video cameras and VCR, VCR and VCR and from VCR 
to TV during playback mode. Corrects off-color tapes. Center detent, 
luminance, chroma, phase and audio controls. Stabilizer for removing 


BP VIDEO GUARD STABILIZER/ 


RF CONVERTER 


MODEL 
V-1877 р 


"Bo PRICE 695 


same as V-1875 bul with a built-in RF Converter 
that gives the model У-1877 an RF output which 
can be fed directly to the antenna terminals of a TV 
set. This enables you to remove the copy guard 
from а pre-recorded tape and view it on a TV using 
only a VCH 

Use аз an RF Converter only. Used in conjunc- 
поп with your ТУ. you can feed direct audio and 
video signals from any video device such as video 
camera, computer, portable VCR, etc. 


BP IMAGE ENHANCER 
MODEL V-1860 

Dramatically improves 

performance 
ol video 
cameras 
and VCR's 
(ойлпе-ан 
or second 
generation deem 
recordings). ШР 

ру страна ДИЕТЕ — 5 95 
ting for detenora- 49 
tion of detail and OUR PRICE 

sharpness. Includes video distribution amplifier 
with two video outputs. 


гае: (800) 645-9518 


in N.Y. State call 900-8321 446 


COMPUTER 


REVIEW 


Briefcase BASIC 


Ф TheCanon Х-07 hand-held computer and its assortment 
of peripherals buck the trend among personal computers 
away from user programming. 


By DANIEL RUBY 
Photo by Greg Sharko 


y wife rises earlier than I 
do, especially on her birth- 
day. To avoid a repeat of 
last year, when I snoozed 
while she fumed, I spent an hour or 
so with a new hand-held computer 
from Canon the day before. Then I 
turned it off and left it at bedside. 

The next morning, at 7 o’clock sharp, 
the dormant X-07 came alive. First it 
beeped a snappy rendition of “Happy 
Birthday” and then, on its attached 
printer, delivered a message that be- 
gan with the current time and date 
and ended with: PLEASE DON’T WAKE 
DAN FOR 30 MORE MINUTES. Funny, she 
still fumed at that last part. 

The abilities to turn itself on, serve 


56 | POPULAR SCIENCE 


as a clock and calendar, and play mu- 
sic are only some of the X-07's many 
clever features. It also produces graph- 
ics on its LC display or optional print- 
er-plotter, accepts credit-card-size 
memory or program packs for added 
capability and—most unusual of all 
— mates with an optical coupler de- 
vice that allows it to talk to other com- 
puters or peripherals without wires. 

The X-07 will be introduced in the 
U.S. in January. As of this writing, 
prices have not been announced, but 
the computer is expected to cost about 
$300; the plotter-printer, about $200; 
and the optical coupler and various 
add-on cards, about $50 each. 

With this system, Canon seems to 
be bucking the standard wisdom that 
most personal-computer users will 
never write computer programs but 
only run packaged software. Although 


some applications software (for file 
referencing, table calculations, and 
graphics) will be available, the ap- 
plication that best uses the X-07's 
features is the one that's built in: pro- 
gramming in Microsoft BASIC. 

You don't need to know a word of 
BASIC to begin using it. The user 
manual eases you into the vocabulary 
and grammar, and almost before you 
know it you've written your first pro- 
gram. Soon you are writing routines 
for figuring bank interest, creating a 
telephone directory, displaying a digi- 
tal timer, and much more. One idea 
follows another, and you are caught 
up in the excitement of computing. 

You can write "start programs," 
which run automatically when the 
computer turns itself on at a preset 
time. You can define your own graph- 
ics characters to be manipulated on 
the screen. Or you can use the tone 
generator to play melodies or to re- 
spond to input from the keyboard so 
you can play the computer like a piano. 

The optional plotter-printer (a ther- 
mal printer is also available) uses four 
ball-point pens to produce type in four 
colors and 16 sizes. It can print bar, 
line, and pie charts—almost anything 
you tell it to do in BASIC. 

A first for any computer—large or 
small—is the optical coupler, which 
plugs into the side of the X-07 to com- 
municate, using infrared signals, with 
other coupler-equipped devices up to 
17 feet away. The company sees the 
device being used at business confer- 
ences (each participant would receive 
data from a host computer) and in 
classrooms (teachers could send mes- 
sages to individual students). 

The X-07 stores programs and data 
in 8K of random-access memory (ex- 
pandable to 16K with an added micro- 
chip). This memory, which is powered 
at all times by the computer's four 
AA batteries so the contents are not 
erased when the display is turned off, 
is sufficient to store five or six short 
programs or data files. More-extensive 
storage is available either through an 
interface to a cassette player or on ad- 
ditional memory cards that can be 
added in a compartment in back of the 
machine. Each card contains a lith- 
ium battery to retain the contents even 
when removed from the computer. 

The X-07 is ideal as a portable. 
Snugged in a briefcase or purse, it's a 
combination address book, appoint- 
ment calendar, memo pad, game ma- 
chine, and musical instrument. 

About the only thing the X-07 does 
not do well—because its keyboard and 
display are too small—is process words. 
But if you want a versatile computer 
for personal programming, the „2 
is a great little machine. 


(61983 R.J. Reynolds Tobacco Co. 


SOFT PACK 100s FILTER, MENTHOL: 2 mg. "tar", 0.2 mg. nicotine 
Warning: The Surgeon General Has Determined av. per cigarette, FTC Report MAR. 83. 

That Cigarette Smoking ls Dangerous to Your Health. Competitive tar levels reflect either the Маг "83 FTC Report or FIC —1 
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TodayS Chevrolet 


Move into more. 
New Chevrolet Celebrit 


Four or five years ago, your smaller car seemed enough car. But 
now you're ready to move into more. 

More room. More comfort. More engine. And more than just a 
little more prestige. For which we introduce our smooth, quiet, front- 
drive Chevrolet Celebrity. 

Move into Celebrity comfort, Celebrity convenience. 
Comfort that begins with more passenger room than 91 out of 95 
import cars. More passenger room, in fact, than Chrysler LeBaron. 
And more trunk space than Mercury Marquis. 

More? Turn the key. Celebrity standard electronically fuel- 
injected engine gives you more standard cubic inches than any front- 
drive Datsun, Toyota, Honda, Mazda, Ford, Mercury or Dodge. 

More excitement. And front drive. Fxemplified by our 
new Celebrity Eurosport shown here. All the virtues of Celebrity, 
wrapped in head-turning European styling, mounted atop a Special 
F41 Sport Suspension. All at a price that will make Europe best blush 


with envy. And you with pride. 
Isn't it time you moved into more car? Especially when it OFFICIAL U.S. 

doesn't cost that much more. In fact, try to find any other front-drive CARS AND TRUCKS 

car with more passenger room at a lower sticker price. DICES — 
You'll see what we mean by Chevrolet- Taking Charge. GAMES Загаемо B4 


Some Chevrolets are equipped with engines produced by other GM divisions, subsidiaries, or affiliated companies worldwide. See your dealer for details. 
1984 Celebrity Sedan shown with available Eurosport Equipment Package, Aluminum Wheels and Eagle GT tires. 
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Whats News 


It is endlessly fascinating to learn how a 
physical effect that is not immediately ob- 
vious to the senses can be understood and 
then harnessed to do useful work. That is 
the reason for the article about the strange- 
looking vessel on this month's cover. 

The physical principle in question is the 
Magnus effect. As explained in the article, 
it is not new; it was discovered more than 
a century ago by a physicist who was trying 
to learn why cannonballs sometimes went 
off course in ways that seemed to defy com- 
mon sense. It was, he learned, the spin- 
ning of the sphere in a moving airstream 
that generated a force at right angles to 
the movement of the ball. 

The same force moves the vessel that's 
pictured on the cover. And because the 
source of propulsion—the Magnus effect — 
is not obvious, the craft generates a lot of 
interest wherever it goes. At first, people 
can hardly believe that the spinning cylin- 
der on the foredeck is somehow making 
the boat go. 

Now, the question is this: Can that rotor 
be built at the right price, and will it be 
reliable and long-lived enough to be eco- 
nomically attractive to ship owners? The 
work that’s now being done and that’s de- 
scribed in the article is the beginning of 
an attempt to answer that question. We'll 
keep an eye on the subject and report from 
time to time on how it's going. 

You may remember that we changed the 
picture on last month’s cover (and described 
the changes in this space) with a remark- 
able computer-controlled device called 
Scitex. This month’s cover again makes use 
of the machine. To see how, compare the 
photo on the cover with the photo in the 
article. As you can see, the broad, red band 
around the hull on the cover is not on the 
boat photo in the article. Art Director Dave 
Houser found the dark-green hull too dull- 
looking to make an effective cover. So he 
decided that a bright-red band would add 
just the right sparkle to the photo: And 


thus, through the magic of electronics, it | 


appeared. 


Sky-high computing 


Have you tried to use a portable com- 
puter on an airliner—the way they’ve been 
shown on some TV ads? Several airlines 
have now banned the practice. The reason: 
They’re worried about whether the radio- 
frequency signal emitted by a computer 
might interfere with the plane's navigation 
system or trigger a control circuit. With 
airliners using more and more computer- 
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controlled circuits these days, it's possible 
that a digital signal from a computer might 
lower the landing gear or unintentionally 
do something else. 

Everyone—including the airlines that 
have banned them—agrees that there is 
no evidence so far that computers aboard 
airliners do any harm. But, said one air- 
line spokesman, "The technology is so new 
that all we know is that we don't know 
about the computers. And we arent going 
to take a chance on something we dont 
know about." 

The problem should be cleared up soon. 
The Radio Technical Commission for Aero- 
nautics, which coordinates U.S. avionics 
standards, has formed a special commit- 
tee to see whether any problems exist. If so, 
the committee will recommend to computer 
makers how they might be eliminated. 


Super-sharp TV 


If you've seen some of the demonstra- 
tions of high-resolution TV [PS, Nov. '81], 


you know that its movie-like quality is | 


startling. The problem is that it takes a 
huge chunk of the frequency spectrum al- 
located for TV. In addition; all schemes that 
have been suggested so far are incompati- 
ble with present TV signals. So there 
seemed little chance of getting it into your 
home anytime soon. Now CBS has come 
up with a system that may change that. 
At a recent Institute of Electrical and 
Electronics Engineers broadcast sympo- 
sium, CBS engineers unveiled a remarka- 
bly clever plan. They would use one of the 
new satellites that are designed to trans- 
mit TV signals directly to home rooftop 
antennas. The satellite would use a stan- 
dard channel to transmit a regular 525-line 
color picture. The aspect ratio (ratio of 
height to width) is 4 to 3—again, standard. 
In addition, the system would use another 


channel to transmit an additional 525-line | 


picture, which would be interlaced with the 
original 525 at the receiver. So the ulti- 
mate picture would be composed of 1,050 
lines and would be razor-sharp. The sec- 
ond picture would have a 5-to-3 aspect ratio 
—like a wide-screen movie. In the combi- 
nation 1,050-line picture, the 10 percent 


on each outer edge would have only 525- | 


line resolution. But because almost every- 


thing a viewer concentrates on is in the | 


middle 80 percent of the picture, that would 
make little difference. 

The plan is only a proposal so far. Indus- 
try standards would have to be agreed upon 
and accepted before it could be translated 


into a working system. But it seems to be 
the first approach that wouldnt require dis- 
mantling the old system before a new one 
could replace it. 


Videotext at last 


PoPULAR SCIENCE has carried many reports 
on experimental videotext systems in re- 
cent years. Now, the country's first com- 
mercial system is set to go into operation, 
probably by the time you read this. It will 
be called Viewtron, and it will be avail- 
able to viewers in South Florida. Subscrib- 
ers will be able to shop, bank, dial up news 
bulletins, tune in educational programs, 
play games, and send and receive messages 
—all from the home terminal. The termi- 
nal will cost $900 but will be available at 
a special introductory price of $600. The 
monthly subscription charge will be $30. 


End of the line 


The country's first big windmill is being 
torn down. It was built in 1979 in Boone, 
N.C., for $4 million, and it ultimately cost 
$29 million. The project was unsuccessful 
because of mechanical problems and be- 
cause it made excessive noise that annoyed 
nearby residents. Its giant swinging blades 
also interfered with their TV reception. 

But the fact that the windmill itself was 


| unsuccessful doesn't mean that the project 


was, too. The purpose was to investigate 
the practicality of large-scale wind tur- 
bines. It succeeded in doing that, and it 
taught its builders much that helped make 
later machines more successful. "It's the | 
daddy of the 600 or so windmills in opera- | 
tion," said one observer. 

The giant machine has been sold for ap- 
proximately $50,000 to McBess Industries, 
a company that manufactures synthetic 
yarn. The 200-foot blades will be installed 
in a North Carolina children's museum, the 
tower will be donated to the Georgia In- 
stitute of Technology for radio-antenna 
research, and the generator will be in- 
stalled in a dam to generate power from | 
flowing water. It's appropriate, indeed, that 
parts of the windmill will go on helping 
us develop alternate sources of energy. 


WAY __ 


Editor-in-Chief 
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Large cylinders of silicon, called boules, are "grown" as 
single crystals. At Arco Solar, Inc., the ultra-pure silicon is 


PHOTO BY ARTHUR SINGER (РНОТОТАКЕ) 


Ribbon solar cells are pulled directly from molten silicon, Iridescent blue color of a solar-cell anti-reflection coating 
skipping ingot formation. Mobil Solar devised a technique is designed to capture as much energy as possible from 
for drawing nine ribbons at once, as a nine-sided cylinder. sunlight. Rectangular cells eliminate wasted panel areas. 


Whatever happene 


@ “Cinder blocks" of lower-grade silicon... ribbon cells pulled from glowing crucibles 
... ultra-thin films on sheets of steel: The makers of solar cells are taking the techniques 
that they've developed in the laboratory and are utilizing them on production lines. The 
result is lower-cost cells for thousands of homes plus huge multi-megawatt electrical- 
utility projects. And the race is on for still-cheaper cells, costing only $1 per watt of power 
they produce, to compete with conventional energy sources for generating electricity. 
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then cut into wafers, processed into photovoltaic cells, and 
finally sealed with plastic into one-by-four-foot modules. 
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A one-ft.-wide roll of Ovonic solar-cell material is processed 
at ECD. A stainless-steel substrate is covered with ultra- 
thin layers of silicon, and then it is cut into smaller squares. 


By JEANNE A. McDERMOTT 


watch as a research engineer squats in front of a 
long, fat oven chamber, balancing his notebook in one 
hand and peering through a window that radiates a 

M deep violet light. Inside, in a high vacuum, a radio- 
frequency field creates temperatures of 300 to 400 degrees 
C. A precisely controlled mixture of silicon, hydrogen, and 
boron gases is introduced. The gases are ionized and then, 


Flexible characteristics of steel-substrate Ovonic solar cells 
make them useful for consumer applications, says ECD. 
Many firms are trying to enhance thin-film efficiency. 


0 solar cells? 


like dust, settle on a stainless-steel substrate. (Later, out- 
side the chamber, an indium-tin oxide layer is overlaid 
that helps conduct electricity and minimize reflectance.) I 
then hold the end product: a foot-square solar cell, gun- 
metal gray, with colors rippling over the surface like oil 
on wet pavement. It is stiff but flexible, like a credit card. 
Solar cells have been around for years. 'They ve furnished 
reliable power to spacecraft almost since the beginning of 
Continued 
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An array of giant solar-cell panels at Arco Solar’s site near 
Los Angeles can feed a megawatt of electricity into the local 
power grid (drawing top) or produce up to three million 


Gleaming under the high desert sun, like diamonds in 
the dirt, huge panels soaked up solar rays. Every few 
minutes, the grinding sound of an electric motor rasped 
through the clear air, and one panel or another swivel- 
tilted a few degrees to keep the sunlight directly on the 
panel's face. 

Less than two hundred yards away, static electricity 
crackled from an electric-power substation. High-tension 
carrier lines stretched out to the dry horizon. 

At this hot and arid site, 100 miles northeast of Los 
Angeles, the world's largest photovoltaic power plant was 
sending a megawatt of electricity into the power grid. 

"Production is averaging eight megawatt-hours a day 
in good weather," said William E. Bicker of Arco Solar, 
Inc., which designed and built the facility and manufac- 
tured the photovoltaic cells and array. “Even in bad 
weather, last spring, we were averaging five megawatt- 
hours per day.” 


62 | POPULAR SCIENCE 


PHOTOVOLTAIC 
TRACKER UNIT 


UTILITY 
STATION SUBSTATION 


— "я سے‎ E —— — 


megawatt-hours of electricity annually. Similar panels (inset), 
but with light-concentrator mirrors, are used for a 16.5- 
megawatt photovoltaic plant near San Luis Obispo, Calif. 


The unique facility is the first major U.S. demonstra- 
tion of utility-scale photovoltaics. It went on-line in No- 
vember 1982, and Southern California Edison buys all the 
power it generates. Arco Solar doesn't consider it a re- 
search project. Combined with tax credits the company 
earned for building it, the plant is expected to show an 
eventual profit. 

"It should produce more than 2,500 megawatt-hours of 
power in its first year," Bicker said. 

The photovoltaic field covers 20 acres and has 108 indi- 
vidual solar arrays. They are huge. Each array contains 
16 panels. Each panel contains 16 modules, each with 33 
solar cells. The arrays measure 32.6 by 32.2 feet. 

With 256 modules on each array, maximum rated out- 
put is 9.5 kilowatts each. There are more than 960,000 
individual solar cells in the field. 

The arrays are mounted 17 feet in the air, atop steel- 
pipe pedestals. Each array has its own electric tracking 


motor and gearbox, microprocessor-controlled to maintain 
the best sun angle for maximum power output. In high 
winds, the arrays automatically stow in a horizontal 
position. 

The entire plant was built in nine months from idea to 
going on-line, Bicker said. It operates fully automatically, 
with a single, small central building containing a master 
computer and inverters to change direct current to alter- 
nating current. 


"The panel efficiency is about 10 percent in a fixed | 


mount," Bicker said. "But each panel has a lot of dead 
space. And by putting it on a tracker, we get another 40- 
percent increase in annual output." 

By wringing out maximum power from the Mojave plant, 
Arco made a quantum leap in demonstrating practical pho- 
tovoltaic applications. Just four years ago, the Department 
of Energy believed that photovoltaics for utility use would 
not be seen until the late 1980s. 

The key to this success is the federal and state tax 
credits, which total 37 percent of construction cost in 
California. Solar-cell manufacturing costs, which dropped 
from $12 to $15 per output watt in 1979 to $7 to $9 in 
1983, are still too high to be commercially profitable for 
utilities without them, Bicker said. 

But the Mojave plant gave Arco the chance to move its 
photovoltaic engineering out of the laboratory and into 
the field. It learned valuable lessons that are being ap- 
plied to two more photovoltaic power plants: a one- 
megawatt unit near Sacramento and a 16.5-megawatt plant 
on the Carissa Plain east of San Luis Obispo, Calif. 

Photovoltaic arrays at the Carissa plant, with the first 
six megawatts to be on-line in March, have two major 
improvements. First, Arco replaced the plant's circular 
solar cells with square cells. These can be packed more 
densely, eliminating much dead space and increasing panel 
efficiency to about 12 percent. 

But the biggest improvement will come from what Arco 
calls reflector enhancement, which flanks panels with 16- 
foot-long mirrors angled at 60 degrees. They increase the 
amount of sunlight striking the cells by 60 percent. 

"The added sunlight increases the temperature of the 
cells," said project manager Robert E. L. Tolbert, *so the 
net output increases about 50 percent." 

That means that far fewer cells will be needed. The ini- 
tial Carissa photovoltaic field will cover 160 acres with 


756 tracker-mounted arrays. The full 16.5-megawatt field | 


will cover 500 acres. Each tracker is rated at 7.5 kilowatts, 
with only 128 modules. Their output will feed into the 
Pacific Gas and Electric Co. grid. 

Arco's improved efficiency, gained by building many cells 
and panels, also applied to construction techniques. Com- 
plete panels are now factory-built instead of being pieced 
together in the field from modules. The site is laid out in 
nine sectors, each with 84 trackers and its own inverter. 
That allows Arco to put the facility on-line, one sector at 


a time, instead of waiting until all sectors are completed. | 
"What we've found is that building a photovoltaic plant | 


is material-bound," Tolbert said. "If you can get the mate- 
rials to the site, you can go pretty rapidly.” 

Arco has even-larger photovoltaic power plants on the 
drawing board. “Photovoltaics has moved out of the gim- 
mick stage," Bicker said. "We're producing electrical power, 
not running music boxes. 

“A few years ago, all the forecasts said it would take a 
different technology, like silicon ribbons, to get to this point 
in power output. Nobody believed we could take single- 
crystal silicon cells this far"—4Jim Schefter 


| the space age. They've also been the brightest option on 


the energy horizon. The only obstacle: Conventional sili- 
con solar cells—the kind used on spacecraft—are too ex- 
pensive to produce electric power at an affordable price. 

The alternative? A flock of new photovoltaic technologies, 
such as that flexible cell I saw recently. Each has been 
dutifully reported in POPULAR SCIENCE. They included less- 
wasteful methods of pulling pure silicon crystals [PS, April 
'81], using amorphous (noncrystalline) silicon in thin-film 
cells [PS, April 78], doing without silicon altogether by 
using super-efficient materials like gallium arsenide in- 
stead [PS, May '76], and others. 

When the editors of POPULAR Science asked me to find 
out whatever happened to all those promising solar-cell 
ventures, I learned that the industry had experienced a 
setback. But it was only temporary. Despite government 
cutbacks, the photovoltaic industry is alive, well, and mak- 
ing headway. Like an adolescent, it is still somewhat 
confused, eager to grow up yet searching in several direc- 
tions at once. And there is progress in advanced ideas 
that, a few years ago, were hardly more than hopes. 

A good example: the work being done by that engineer 
I described. He is an employee of Energy Conversion De- 
vices (ECD) in Detroit. Founded over 20 years ago by Stan 
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and Iris Ovshinsky, ECD is a mom-and-pop high-tech firm 
that began championing amorphous materials long before 
they became popular. 

Amorphous silicon cells present an attractive potential. 
Unlike conventional silicon cells, which must be manufac- 
tured so that all crystals are in precise alignment, the 
crystals in amorphous noncrystalline cells can be totally 
random. Also unlike conventional cells, whose purity 
makes them extremely expensive to make, amorphous cells 


| can be made cheaply. "They represent the ultimate econ- 


omy of materials,” says Fritz Wald, director of research at 


| Mobil Solar in Waltham, Mass. Thin films use 300 to 500 


times less silicon than single-crystal solar cells. Although 
crystals must be grown from silicon melted at energy- 
hungry high temperatures, amorphous-silicon thin films 
are sprayed on a substrate at relatively low temperatures. 
They can be made in sheets, not wafers. In addition, sili- 
con is the second-most abundant element in Earth’s crust. 
The drawback to using amorphous silicon is the research 
community’s lack of experience. “Amorphous silicon is the 
only truly recent discovery in solar cells,” says Wald. It is 
also the least understood. 

At ECD, the thin film is deposited in three distinct 
layers. The p (positive) layer, 20 angstroms thick and made 
from amorphous silicon doped with diborane, goes on first. 
An intrinsic layer, 4,500 angstroms thick, is added next. 
Finally, an n (negative) layer, 200 angstroms thick and 
made of amorphous silicon doped with phosphine, goes 
down. Nobody worries about making a bulky crystal. “If 
we shipped this off for analysis, they'd tell us the mate- 
rial is 99.99 percent stainless steel with a trace of silicon" 
jokes Steve Hudgins, ECD’s director of research. 

From electron micrographs, I saw just how chaotic and 
random amorphous silicon is. With its irregular structure, 

Continued 
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“Excitement builds as the industry fires 


amorphous silicon doesn't conduct electricity as well as 
crystalline silicon. But it makes up for that by absorbing 
a greater fraction of the solar spectrum. In the presence 
of light, amorphous silicon behaves much like any other 
solar cell: An electric potential builds up between the p 
and n layers across the intrinsic layer. Àn excess of elec- 
trons is generated in the n layer and drawn off. 

There is great interest in amorphous cells these days. 
Besides energy-conversion drives, both Arco Solar and 
Solarex are hedging their long-term bets by working on 
amorphous-silicon thin films. *Development will be going 
on in thin films in the next seven to eight years like mad," 
says Charles Wrigley, vice-president of research and devel- 
opment at Solarex in Rockville, Md. If efficiencies pick 
up and if degradation problems can be solved and defects 
cured, amorphous-silicon thin films look like the winner. 

In the lab, the efficiency of amorphous silicon has jumped 
from a few percent to, in some cases, almost 10 percent. 
Routinely obtained efficiencies are around six to eight 
percent. The theoretical limit for ECD's thin film hovers 
around 12 percent. Even with economies of production, 
these numbers do not bode well. Neither does the fact 
that the cells cannot be made in large areas without pin- 
holes or defects—or that they degrade over time. 

Amorphous-silicon cells see limited use today because 
they're just not very efficient. The one exception is in 
Japan. With help from the government-supported Project 
Sunshine, a number of Japanese firms make thin-film cells 
for solar-powered calculators and watches, wherein effi- 
ciency matters little. ECD recently shipped to Japan a 
scaled-up production version of the system I saw. It oper- 
ates like a web press, with a stainless-steel substrate, 
rather than paper, drawn through rollers. The continuous 
sheet of solar cells 1s then cut into tiny squares. 


New solar paths 


For amorphous-silicon thin films to succeed, efficiencies 
must be higher. ECD's Hudgins believes that the biggest 
improvements will come by piggybacking three solar cells 
into multi-junction or tandem structures. 

"You make a solar sieve,” Hudgins explained. “You ad- 
just the optical absorption of the material so the top cell 
absorbs the blue light, the middle cell the green light, 
and the bottom cell the red light.” Easier said than done. 
But he argues that it is simpler to make tandem struc- 
tures with thin films than with single crystals because 
there are no orderly crystal lattices that must match. So 
far, ECD has nothing to show from the lab but optimism. 

Charles Wrigley agrees with Hudgins’ assessment. “To 
get to the efficiency where thin films are competitive means 
a tandem device. That's going to take a lot of work.” AI- 
though Solarex recently purchased RCA-developed tech- 
nology for making thin films, he emphasizes that the 
company is betting on the semicrystalline cell for the 
immediate future. 

As work on amorphous technology continues, other re- 
search teams travel other paths. For example, the semi- 
crystalline cell is a less sophisticated variation of the single 
crystal. Instead of being a monolithic crystal, it is a mosaic, 
an amalgam of crystals. This allows shortcuts in the pro- 
duction process. 

Solarex's semicrystalline wafers are made in a subur- 
ban industrial park. In contrast to the production of thin 
films, these cells are made in a gritty, noisy, batch process. 
The process begins with rows of ceramic crucibles wherein 
silicon shards melt and, under carefully controlled condi- 
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tions, flow into a mold. The silicon freezes into a brick, as 
mundane and prosaic as a cinder block. 

These bricks are then quartered and sliced into wafers 
375 microns thick (thinner wafers would break during 
handling). A diamond saw or a device that uses hundreds 
of neatly spaced wires cuts the wafers. With either one, 
about half of the silicon is wasted. 

Sound inefficient? [t is. But waste makes little differ- 
ence if the starting material is cheap. The advantage of 
semicrystalline silicon is that it uses an impure silicon. 
Impure is, of course, a relative term. Impurity for the 
Czochralski method (used in making conventional crystal- 
line cells) is any silicon with more than one contaminant 
in a billion parts. For Solarex, silicon with more than one 
contaminant in a million is impure. 

Yet another approach is silicon ribbon, the dark horse 
in the solar-cell race. Fritz Wald tells me: ^We have in- 
vested in a technology that has features of both single 
crystals and thin films. It circumvents the disadvantages 
of crystal growth. You produce your materials directly and 
avoid all the cutting. You incur modest losses in efficiency. 
But not as much as with thin films." 

Mobil Solar is just beginning pilot production of its sili- 
con ribbon. In a modest room, I saw seven machines that 
appear designed to make oversize ticker tape. Each 15 set 
compactly within a steel frame, with its operations so thor- 
oughly automated that one person oversees the whole room. 

The process itself is relatively simple. Pellets of elec- 
tronic-grade (very pure) silicon, stored in a container, are 
melted in a small crucible at 1,400 degrees C. I peered 
through a microscope aimed directly at the glowing or- 
ange molten liquid. Surface tension forces the melt through 
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A silicon ribbon emerges from the top of a machine 
Solar near Boston. The ribbon puller is a small-scale ver- 
sion of larger machines set up for pilot-cell production. 


up for a multibillion-dollar market" 


a narrow die, where it creeps up to meet a crystal seed. A 
ribbon emerges from the die, growing at a rate of two 
inches a minute, hardening as it hits the air. It grows 
straight up, longer and longer until it is automatically 
clipped just before it touches the ceiling. The whole pro- 
cess is eerily quiet. | 

In another facility, the ribbon is doped with positive and 
negative junctions and cut with a carbon dioxide laser. 
The end product is tiny squares, two by four inches. 
“Mobil’s two-by-fours," Wald jokes. Later they are set into 
large panels, four by six feet—just the right dimensions 
for a roofer to carry and place on your roof. They are a 
spectacular blue, the result of an anti-reflection coating 
that screens out the relatively weak blue light. 

“Mobil Solar is mainly an R & D facility,” said Presi- 
dent Vern Weekman, as we looked at a tiny test array set 
up in the corner of a parking lot next to Route 128. The 
company has sold the cells overseas for use in desalina- 
tion plants and remote-telecommunication systems. Al- 
. though the material is 10 to 11 percent efficient, it has 
its drawbacks. Heat stress builds up inside the ribbon as 
it cools from 1,400 degrees C. The rapid cooling necessary 
for economical and speedy production can make a brittle, 
rippled ribbon. A bumpy silicon cell has problems on a 
panel; the contact wires may disconnect. 

But the biggest and most difficult problem is the die 
itself. Says Bill Callaghan at the Jet Propulsion Labora- 
tory in Pasadena Calif., "As you pull the ribbon through 
a graphite die, you get inclusions that reduce efficiencies." 
The carbon leaves footprints across the ribbon that may 
be sites for future defects. 

Once again, imperfection is fine as long as the cell is 
cheap. So Mobil Solar plans to increase its output by pull- 
ing more than one ribbon at a time. Wald grabs what 
looks to me like a nine-sided vase. It is a cylinder made 
from nine silicon strips. The new production units will 
produce these, expanding capacity by nine times. "We be- 
lieve that the ribbon process, as we do it, could compete 
with thin films," Wald says. 

Outside Pittsburgh, Westinghouse also makes ribbons in 
pilot production. It uses a dendritic-web method: Instead 
of pulling crystal through a die, it uses two slender sili- 
con fragments—dendrites—to stabilize the edge of the 
growing crystal. These fragments are later scribed off with 
a laser. Westinghouse's silicon is, by all accounts, a better- 
quality material with higher efficiencies (13 to 14 per- 
cent versus 11 percent), but the production process is 
slower. “We plan to go commercial by the late 1980s," says 
Don Roberts, solar-program manager. But Westinghouse 
is looking for a financial partner, a fact that makes some 
people in the industry question their commitment. 

Despite the overwhelming concentration of research in 
silicon, interest in other photovoltaic materials runs high. 
"Cells of the future are getting more attention, not less, 
from the government," says John Cage, manager of solar 
programs at Chevron Research in Richmond, Calif. After 
silicon, the perennial favorite is gallium arsenide, a mate- 
rial commonly used in camera light meters and one of the 
most efficient photovoltaics on earth. But it is also one of 
the most expensive. No one seriously considers using it 
for flat-plate rooftop panels, but it could be economical in 
conjunction with a solar concentrator. 

Scientists at Chevron Research are making tandem cells 
of gallium arsenide with this in mind. They grow a single- 
crystal substrate of gallium arsenide and then grow a crys- 
tal of gallium arsenide antinimide and gallium arsenide 


phosphide on top. "We make devices whose lattices mis- 
match," says Cage, citing the greatest difficulty encoun- 
tered in growing tandem cells. "And they work," he says. 
“So the question of lattice mismatch must be reconsidered.” 

Solar cells generate electricity that must be converted 
from DC to AC and then stored. Most systems use batter- 
ies or feed the electricity into the utility grid. But Texas 
Instruments in Dallas took a different approach. It devel- 
oped a prototype that combines a solar cell with a fuel 
cell. Tiny spherical silicon cells (200 microns across) are 
placed in a solution of hydrobromic acid. When light strikes 
the cells, they electrolyze the acid, forming hydrogen gas 
and bromine ions. These products are shunted off to a 
fuel cell, where the bromine stays in solution, and the 
hydrogen is stored as a metal hydride. To generate 
electricity, the two are recombined. (Texas Instruments 
has just abandoned this federally funded project, but other 
companies may develop the technology.) 

Thus, work progresses on a number of fronts. But work 
on the original single-crystal cell has never stopped. Origi- 
nally, a single, ultra-pure crystal of silicon was slowly 
pulled from a molten mass of the element under precisely 
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controlled conditions. The crystal was then sliced into thin 
wafers, but nearly half the crystal was lost. So the tech- 
nique was intrinsically wasteful—and costly. 

Now, however, new techniques for making single-crystal 
silicon cells that are not so wasteful are beginning to pay 
off. Solar-cell prices have fallen from $50 a watt to $5 a 
watt, and cell efficiencies and lifetimes have doubled. Last 
year, 5,000 residences in Ше U.S. accepted photovoltaics 
as a power source. Almost half of all future calculators 
will be solar powered. 

Bill Callaghan, manager of solar programs at JPL, sums 
up photovoltaics today: "It's good progress, but we're only 
halfway." Halfway, that is, to the threshold price of $1 a 
watt, where solar cells may compete with conventional 
energy sources in generating electricity for your household. 
The Department of Energy originally predicted that day 
would come in the late 1980s, but photovoltaics watchers 
now expect it will come in the early 1990s. Paul Maycock, 
a consultant with Photovoltaic Energy Associates in 
Alexandria, Va., explains: "It was just more difficult to 
move from the lab to production than we thought." 

Nearly every photovoltaic story ends the same way: Costs 
are coming down, and it is only a matter of time before 
solar cells are competitive with conventional fuels. When 
I began investigating photovoltaics, I was suspicious of 
that happy ending. But by the time I was through, I be- 
came convinced that there is good reason to be optimistic. 
A new excitement is building as the industry fires up for 
what will be a multibillion-dollar market. Nearly every 
major oil company is sponsoring photovoltaic research or 
has bought into one of the smaller companies. Moreover, 
the Japanese have made the development of photovoltaics 
a major priority. And we know what that means. 
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Giant microcircuits for 


Q Slicing silicon microcircuits from wafers and then wiring them back together enable 
one company to link the equivalent of 100 computer chips on a single wafer. Such wafers 
promise an ultra-fast, very-compact mainframe computer. Another advantage: Redundant 
circuits allow the wafers to “fix themselves." 


By JIM SCHEFTER 


Computer wizard Gene Amdahl held 
one of the 40 circuits of his new ma- 
chine open in two hands. From a few 
feet away, it looked like a futuristic 
solar cell. It wasnt. 

“Look closely," Amdahl said, hand- 
ing me the piece containing a 22-inch 
square of silicon. On its surface, the 
uppermost of 20 layers totaling less 
than 15 mils in thickness, I saw 1,000 
bright, shiny little squares set in or- 
derly rows. Between the rows ran thin 
metallic lines connecting the squares 
in complex patterns. 

“Each little square is a pad for in- 
put, output, or voltage connection," 
Amdahl explained. With that intro- 
duction, I began learning about the 
new technology being developed by 
Amdahl and his son, Carlton, a de- 
signer. The two-man team, joining 
forces in a David-and-Goliath battle 
to beat IBM at its own game, intends 
to use the technology to build the fast- 
est and most-powerful business com- 
puter on the market. 

This will be possible because of 
wafer-scale integration. The process, 
one that could revolutionize the in- 
dustry, packs the equivalent of 100 
modern computer chips onto a single 
silicon wafer, sharply reducing the 
number of connections needed inside 
the computer. In addition, the wafer 
circuits include a unique self-healing 
feature that automatically reroutes 
signals if any individual pathway is 
broken. 

It's not the first time the Amdahls 
have taken on IBM. Gene founded the 
successful company that bears his 
name in 1970, quickly designing, build- 
ing, and selling computers that were 
compatible with IBM equipment but 
ran faster and cost less. He left 
Amdahl Corp. in 1979, two years after 
Carlton had signed on with Magnu- 
son Computer Systems Corp. to design 
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a competing IBM look-alike system. 

Now the pair, teamed up since 1980, 
confidently expects the wafers to be 
ready in time to unveil their new Tril- 
ogy computer by early 1985. If they're 
right, the computer will run one-third 
faster than two of IBM's best machines 
hooked together yet occupy a fraction 
of the floor space. Trilogy will sell for 
about $4 million, half the cost of the 
slower IBM computer it would replace. 
Gene expects Trilogy sales to hit $1 
billion by 1987. 

The typical integrated circuit to- 
day starts out as one of 300 identical 
microcircuits etched onto a single 
piece of silicon. Each circuit is then 
tested, faulty ones are identified, and 
the remaining circuits are cut into 
0.25-inch chips. Good chips are then 
mounted on individual packages. But 


with wafer-scale integration, most of 


these steps are eliminated. 

At least two other companies, Mo- 
saic Systems Inc. and Wafer Scale In- 
tegration Inc., are also working on 
the new technology. Both have chosen 
to use complementary-metal-oxide- 
semiconductor (CMOS) technology, a 
low-power type of transistor circuit 
often used in battery-powered elec- 
tronic equipment. CMOS generates lit- 
tle heat and, if cryogenically cooled, 
can be operated at high speeds. But 
these companies initially are concen- 
trating on memory wafers with repeti- 
tive circuits instead of logic wafers 
that contain a large variety of circuits. 


Powerful prototype 


Only the Amdahls are perfecting 
the technology to build a computer 
based on wafer-scale integration. The 
first machine already is coming to- 
gether at the Amdahls’ Trilogy Sys- 
tems Corp. in Cupertino, Calif. Taking 
up no more floor space than two file 
cabinets, the computer is expected to 
perform 32 million instructions per 
second (MIPS) with a single processor. 


In contrast, IBM’s best multi-processor 
speed is 24 MIPS. By stringing proc- 
essors together, Gene and Carlton ex- 
pect to top 100 MIPS. 

“Communication between circuits 
takes up about two-thirds of the time 
consumed in a computer,” Gene said. 
“By getting a high level of integra- 
tion on the wafer, we were able to at- 
tack that problem.” 

The Amdahl wafer also uses a new 
type of transistor that operates about 
one-third faster than currently used 
devices. Designed for the Trilogy wa- 
fer, the transistor is called EESAT 
—for extended-electrode-soft-aligned 
transistor. Its design, says Gene, al- 
lows precise spacing control between 
electrodes without requiring tight 
mask-to-mask registration. The tran- 
sistor is defined on a single pho- 
tographic mask, then etched onto 
silicon. The process also gives them 
control over transistor variables such 
as capacitance, which can dampen or 
distort fast, high-frequency signals. 

“As a result, we get much-higher 
speed without damping effects,” Gene 
said. The new transistor has an input- 
output time of just 180 picoseconds 
(trillionths of a second), compared with 
250 to 350 picoseconds for the fastest 
commercially available transistors. 

To produce even the first wafer, the 
Amdahls had to push the state of the 
art in computer-aided design (CAD). 
Each wafer contains 20 separate lay- 
ers of etched silicon. Most layers are 
no thicker than a single layer of tis- 
sue paper. Directly beneath the top- 
most layer of contact pads are about 
1,000 tiny rectangles, each containing 
20 or more individual circuits. 

A single wafer contains up to 
120,000 gates, or points at which a 
signal may be on or off, and more than 
one million oversize EESATs. Because 
of redundancy, only 20,000 to 40,000 
gates are active at any one time. To- 
day’s best mainframe-computer chips 


super-fast computers 


have 400 to 700 gates. "That's a suffi- 
cient increase in quantity to represent 
an increase in quality," Carlton said. 

But getting there is not easy. "The 
amount of data needed to generate the 
masks for these wafers is 100 times 
greater than that for conventional 
components," Carlton told me. *We 
had to design our own automated sys- 
tems to handle it." 

Trilogy has 60 people developing 
new, secret CAD processes—twice as 
many as are designing the actual cir- 
cuits. The detail work is so fine, says 
Carlton, that routing signals through 
circuits is like weaving through a 
maze. "But the human eye can't even 
see the maze between end points," he 
said. ^We've had to conceptualize to 
find the paths." 

If each component in the chip were 
increased to “io inch in size, the sche- 
matic diagram for each of the 20 lay- 
ers would cover two football fields, 
Gene pointed out. 

Self-healing is built into the design 
by doubling or tripling the number of 
circuits needed and including sepa- 
rate diagnostic circuits, says Gene. If 
one circuit fails, the whole wafer 
is not lost; signals are automatical- 
ly rerouted. 


Durable chips 


The result is a significantly more 
reliable computer chip. Laboratory 
tests and extrapolations indicate that 
the Trilogy computer will go 46 months 
between failures, according to the Am- 
dahls. That is many times better than 
competitive machines, they claim. 

À major problem faced by the Am- 
dahls was packaging the wafers. With 
so many components on each wafer, 
heat was a concern. “Our hottest chip 
draws 900 watts, about equal to the 
element on an electric stove," Gene 
said. "The average chip draws much 
less." 

The solution was to bond the wafer 
to a specially machined molybdenum 
block. That material has about the 
same coefficient of expansion as sili- 
con, eliminating stress-induced flaws 
caused by uneven expansion and con- 
traction during soldering. 

The block itself is channeled to al- 

[Continued on page 155 ] 


Wafer-scale-integration circuit, with in- 
dividual microcircuits connected on a 
silicon wafer, is held by Trilogy Sys- 
tems' Gene Amdahl. For conventional 


ICs, identical circuits on wafers are cut 
into chips. The metal block holding the 
wafer requires special channels to 
carry cold water and dissipate heat. 
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Coming: skid control 
_ for small cars 


© Electronic anti-skid brake systems have been available on such upper-crust European 
cars as the BMW and Mercedes— for an extra $1,400. Now there's a simple all-mechanical 
system designed for small, front-wheel-drive cars. And the additional cost is only $270. 


By DAVID SCOTT 
Drawings by Ray Pioch 


skid starts when you hit the 
brakes hard on a slick surface. 
The wheels lock because the 
tires lose the traction with the 
road that keeps them rolling. To stop 
the skid, smart drivers dab the brake 
pedal gingerly and repeatedly to slow 
the wheels' rotation in progressive 
steps, until the tires regain enough 


Lucas Girling anti-lock brake system is for small front-drive 
cars with a diagonally split brake circuit. Modulators are 
belt-driven by each front axle; each contains a flywheel that 
senses abnormal slowing of a road wheel at the onset of 


68 | POPULAR SCIENCE 


1 | | 
“| 
те Tet | 1 
а || 
MODULATOR ps. | | 
1 X 


adhesion to slow the braking car. 

Electronic anti-lock braking sys- 
tems, available on upper-bracket Eu- 
ropean cars, such as Mercedes and 
BMW, do just that automatically. A 
magnetic sensor on each wheel sends 
speed-related signals to a central 
microprocessor. During braking, as 
the speed of any wheel drops and ap- 
proaches lockup, the processor in- 
stantly reduces fluid pressure to that 
brake cylinder, allowing the wheel to 
rotate more freely. 


Pressure is pulsed off and on sev- 
eral times a second, and at exactly the 
correct instants to prevent a skid—a 
feat no human driver could match. 
This gives safe, smooth stops on ice 
or wet leaves, and you can even panic- 
brake on a corner or when dodging a 
stray dog without losing control. 

An anti-lock system is a great safety 
aid, but until now the snag has been 
the cost. On luxury German models, 
this sophisticated electronic option 
adds about $1,400 to the price. 
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lockup and possible skidding. Fluid pressure to that brake 
is pulsed off and on to keep the wheel rolling. Pressure to 
the diagonally opposite wheel is pulsed at the same time 
by an apportioning valve reacting to forward weight shift. 


Now Lucas Girling in Britain has 
come up with a simple, all-mechanical 
system that does the job for about one- 
fifth of that cost. It's intended for small 
front-wheel-drive cars, and it will be 
offered, I was told, in early 1985 for 
around $270 on a popular European 
family sedan. 

Here's how it works: Two small ro- 
tary devices, called modulators, are 
belt-driven by the output shafts from 
the transmission to each front wheel. 
They're independently connected to 
the separate hydraulic lines of the 
usual diagonally split brake circuit. 

Each unit consists of a flywheel, 
pump, and pressure-modulating valve. 
Under normal driving conditions, the 
fluid from the master cylinder passes 
straight through to the wheels. With 
the belt step-up ratio, the flywheel 
then turns at two-and-a-half times 
road-wheel speed. 

When you brake on an icy patch, 
one front wheel and its drive shaft 
may decelerate abnormally because of 
the lost traction, and a skid could 
follow. But inertia keeps the flywheel, 

coupled to the unit's shaft by a one- 
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way clutch, spinning at Из previous 
speed. Result: The flywheel overruns 
a ball ramp alongside its hub. 

Axial movement of the ramp mech- 
anism opens a dump valve that re- 
lieves fluid pressure to the wheel, 
restoring its rotation close to the car's 
road speed. At the same time, the 
pump circulates the diverted fluid 
around the unit's internal passages 
and is ready for the next brake pulse. 

That occurs a split-second later, 
when the speed of the road wheel in- 
creases to that of the free-spinning 
flywheel. The ball ramp now returns 
to its start position, the dump valve 
closes, and fluid pressure again reaches 
the brake cylinder. 

This pulsing cycle repeats five or six 
times a second and continues as long 
as anti-lock action is needed or until 
the car comes to a halt. During brak- 
ing, with any car, there's a weight 
transfer forward; and with front-drive 
models, the front wheels handle at 
least 70 percent of the braking effort. 
This effect is cleverly used to simplify 
the Lucas Girling system. A load- 
sensing, or “apportioning,” valve in the 


brake line to each rear wheel responds 
to this weight shift. Whenever the 
brakes are applied, these valves auto- 
matically reduce the pressure to the 
rear cylinders, and they're specially 
designed to react at the speed of the 
anti-lock cycling. 

The valves distribute the braking 
load between the front and rear wheels. 
Thus, when the two right-hand wheels 
are on a dry surface and the left pair 
is on a wet one, hard braking causes 
the left modulator unit to pulse the 
pressure to the left-front and right- 
rear brakes simultaneously. That al- 
lows the two diagonally opposed wheels 
to keep rolling and maintain the car's 
stability. 

On a slippery corner, the weight 
transfer is sideways to the two out- 
side wheels, and adhesion of the in- 
ner pair is correspondingly reduced. 
Pulsed braking then applies to all four 
wheels, so they hold their grip. 

Engineers at Lucas Girling say their 
“stop-control system” is fool-proof as 
well as reasonably priced for cars such 
as the VW Rabbit, Ford Escort, and 
Renault Alliance. 
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À: In these drawings, light red represents static fluid; me- 
dium red is pressure applied to brake cylinders; and solid 
red is pressure from master cylinder, if different. B: Vormal 
braking. The master cylinder is connected directly to the 
brake through the open cutoff valve (13). Dump valve (7) is 
closed. Spring (12) holds pump piston (11) out of contact 
with eccentric (10), which runs at 2'? times road-wheel 
speed. Flywheel (2) turns at same speed, driven by clutch 
(5) and ball and ramp (4). Pressure is the same (medium 
red) throughout the circuit. C: Skid control —phase 1 (pres- 
sure reduced). When a braked front wheel decelerates to a 
predetermined value, the flywheel overruns the ball ramp 
because of its inertia. This creates axial thrust against lever 
(9), which opens dump valve (7), which in turn opens a pas- 
sage between flow piston (15) and fluid reservoir. Upward 


movement of this piston closes cutoff valve (13), isolating 


master-cylinder pressure from the brake line (solid and me- 
dium red). Now, pump piston (1) is thrust up into contact 
with the rotating eccentric (10), and circulates the brake 
fluid at no pressure (light red). D: Skid control —phase 2 
(pressure recovering). Brake-cylinder pressure reduction in 
phase 2 allows the road wheel to accelerate to the speed of 
the still-spinning flywheel. The ball ramp returns to its nor- 
mal position, and the dump valve closes, which allows the 
pump piston to develop pressure. Brake-cylinder pressure 
is increased (medium red) unless the anti-skid on-off cy- 
cling continues or normal road-wheel traction is restored 
and full master-cylinder pressure is again reached. In the 
latter case, the cutoff valve (13) opens, and the pump pis- 
ton (11) retracts. The system is then back in its start position. 
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Spin sail 


harnesses mysterious Magnus effect 


for ship propulsion 


Q The Magnus effect was discovered in 1852, and a ship using it was sailed across the 
Atlantic in 1926. Its inventor predicted it would launch a new age of wind-powered ships. 
But cheap oil sank that idea. Now, with oil prices up, the Magnus effect ship is back. Its 
design has been worked out for ships of all classes, and instrumented tests have proved 
the device's effectiveness. The day of the rotor-assisted windship may at last be at hand. 


` By C. P. GILMORE 


| he sky was blue and the wind fresh one morning 
recently as I stepped aboard the yacht Tracker. The 
42-foot craft with a strange, giant cylinder mounted 
on the forward deck was hanging at anchor in 
Edgartown Harbor in Martha's Vineyard, Mass. 

A pair of legs protruded from beneath the tower, as 
though the thing was in the process of eating a man and 
only his legs remained. That wasn’t the case, of course. 
Lloyd Bergeson, president of Wind Ship Development 
Corporation, explained that his son, Henry, an engineer, 
was making a change. The hull vibrated when the tower 
rotated at several hundred rpm, and Henry was bolting 
in a brace to stop the vibration. He crawled from under 
the tower and announced that the rig was ready for a 
test. Then he started up a lawn-mower-size engine just 
aft of the rotor. 

As the engine put-putted to life and the tower began to 
rotate, the 17-ton Tracker suddenly lurched forward and 
to the right and was soon straining against the anchor. I 
thought it was going to drag the anchor and, with no one 
at the helm, go crashing through the scores of yachts 
moored throughout the harbor. Lloyd Bergeson, grinning 
widely, shouted, “Underway under rotor power.” 

That was my introduction to the Flettner rotor. Even 
though I understood the principle, it was hard to believe 
that that rotor spinning on the bow had actually propelled 
the boat forward. Yet the fact was undeniable; the yacht 
had lurched forward as though the diesel engine below 
decks had been started and shifted into gear. 

Bergeson mounted the rotor on the Tracker to prove to 
the maritime community that the age of wind-assisted 
shipping is about to return and that ships using strange 
spinning towers on their decks can save enormous amounts 
of fuel as they ply the world's oceans. He has formed Wind 
Ship to promote the idea. And the world, apparently, is 
beginning to listen. 

Physicists call the force that moves the Tracker the 
Magnus effect. It was discovered in 1852 by a German 
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physicist, Gustav Magnus, who was trying to find out why 


spinning artillery shells sometimes curved in unpredict- 
able ways. 

What Magnus discovered is that a sphere or cylinder 
spinning in a moving airstream develops a force at a right 
angle to the direction of the moving air (see diagram, 
overleaf). I discovered in Edgartown Harbor that the force 
has amazing power. It can develop hundreds of pounds of 
thrust on a craft the size of the Tracker. 

The first attempt to drive a ship with the Magnus ef- 
fect was made in the 1920s by another German physicist, 
Anton Flettner. He mounted two spinning cylinders, which 
have since been called Flettner rotors, on a schooner and 
sailed the ship across the Atlantic under rotor power in 
the spring of 1926. 

Despite the fact that Flettner's rotor ship worked and 
at least one other rotor ship went into commercial service, 
the idea gradually died. “The shipping industry didn't care 
about saving energy," said Bergeson. “Oil was a dime a 
barrel and was replacing coal. And about that time Flettner 
turned to designing airplanes for Hitler." 


Flettner rotor revived 


In the early 1970s Thomas Hanson, a West Coast engi- 
neer who had been working on helicopter design, turned 
his attention to wind turbines. He discovered Flettner's 
work and became convinced that many of the problems of 
large wind machines could be solved by using Flettner 
rotors in place of the usual blades. The result of this work 
appeared on the cover of POPULAR SCIENCE last August. 

Enter Bergeson. A naval architect with a degree from 
the Massachusetts Institute of Technology, he had spent 
his life in the shipbuilding industry, supervising the pro- 
duction of nuclear submarines for General Dynamics and 
functioning as general manager of two major shipyards. 

The 66-year-old Bergeson stood on the deck of the 
Tracker, looking across the harbor with a sailor's squint. 
His white hair rippled in the breeze. "I had always wanted 
to sail across the Atlantic singlehanded," he said when I 

Continued 


Boat owner Dave Frantz is at helm; 
Henry Bergeson manipulates rotor 
controls. The rotor speed is indicated 
on a recycled Chevrolet speedometer. 
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Cylinder rotation is stopped by pull- 
ing a wire that brings brake shoe in 
contact with the inside of the cylinder. 
A more elegant version is in the works. 


Forty-two-foot boat travels at six knots 
in 18-knot wind under Flettner-rotor 
power alone. Using rotor-and-engine 
combination for greater speed gives up 
to 45-percent saving over engine alone. 


Proof-of-concept rotor has generated 
undesirable level of vibration. Crew 
spent considerable time modifying 
structure under rotor to solve problem. 
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asked how he got interested in sail-assisted shipping. “So 
in 1978 I did it" He sailed his 43-foot yacht, the Cockatoo 
II, to Norway by himself. 

During the 31-day crossing, Bergeson thought about the 
shipping industry and became convinced that enormous 
amounts of money could be saved if ships used the wind 
to furnish some of their propulsion. They’d still have 
engines. But why not also have some sort of sail that would 
take advantage of the wind when conditions were right? 

In 1979 he formed Wind Ship to promote the idea 
and, as his first major project, undertook a study of sail 
power for the U.S. Maritime Administration. His report, 
published in 1981, investigated different kinds of sail-assist 
schemes. It concluded that properly designed 'sails could 
be built to operate from the bridge with no additional crew, 
that they would be easier to maneuver than conventional 
ones, that such rigs would benefit both new ships and ships 
retrofitted with sails, and they'd save a lot of fuel. 

Bergeson put his theory to the test in 1981. He designed 
a 3,000-square-foot sail for the 3,100-ton-dead-weight ship 
Mini Lace, a freighter operating in the Caribbean out of 
New Orleans. His calculations showed that fuel savings 
would average about 20 percent. After 18 months of 
operation, the ship's owner published the actual results. 
Savings had been a satisfying 24 percent. (Other compa- 
nies around the world had been experimenting with sail 
assist, notably the Japanese tanker Shinaitoku Maru 
[PS, Dec. '80], but none did as well as the Mini Lace.) 

Although the Mini Lace was a success, Bergeson's origi- 
nal study had investigated different types of sails. He had 
concluded that three—including the cat rig used on the 
Mini Lace—had the greatest promise. Another promising 
type was the wing sail, which looks like an airplane wing 
standing on end. The third was the Flettner rotor. 


Windmill to the rescue 


At about the time Wind Ship had done the preliminary 
engineering of a rotor design that could be tested, Bergeson 
heard about Hanson's work with the wind turbine. It 
turned out that the rotors Hanson had built were almost 
identical to those Bergeson had calculated he would need, 
so a Hanson rotor was shipped from California to Massa- 
chusetts, and the project became a joint enterprise between 
Wind Ship and Hanson's company, Windfree, Inc. 

I first saw the joint enterprise, the Tracker, that morn- 
ing in Edgartown Harbor. The most striking thing about 
it, of course, is that rotor. It's 42 inches in diameter and 24 
feet high. It is driven—up to about 600 rpm—by a hy- 
draulic motor (see diagram), which, in turn, is driven by 
a hydraulic pump turned by a small gasoline engine. 

When the vibration problem had been solved, we got 
underway with the craft's owner, Dave Frantz, at the helm. 
We were the center of attention as we sailed between the 
rows of anchored yachts. With Frantz in control, the 
Tracker moved majestically through the anchorage at three 
or four knots and out into the open sea. With about an 
18-knot wind, the boat moved easily at six knots under 
rotor power alone. By adding a little power from the diesel, 
Frantz eased it up to a little over seven knots. 

Some funny things: You have to learn to sail all over 
again. The best point of sail is a beam reach— with the 
wind coming directly from one side or the other— because 


The weight of the rotor is supported by the bearing about 
halfway to the top; the bottom of the cylinder rides on three 
rubber wheels near the bottom. Entire structure is driven 
by a hydraulic motor just under the bearing, which, in turn, 
is driven by a gasoline-engine-powered hydraulic pump lo- 
cated on the ship's deck. Rotational speed, which is sensed by 
the idler (inset), under most wind conditions is about 400 rpm. 
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The first Flettner-rotor windship, the Buckau, was built by 
Anton Flettner and sailed almost 60 years ago. This picture 
is taken from February 1925 edition of PoPuLAR ScrENCE. 


The Magnus effect, the same force that 
causes a spinning baseball or golf ball 
to curve, can generate enough force to 
drive a ship. The spinning surface of 
the cylinder carries a thin layer of air 
with it in the direction of spin. If wind 
is blowing across the cylinder, as shown, 
the moving airstream interacts with the 
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surface layer of air rotating with the 
cylinder. This interaction generates a 
high-pressure area where the two forces 
are opposed and low pressure on the 
opposite side of the cylinder, where 
they move in the same direction. The 
pressure differential exerts force in a 


Wind Ship has worked out sail-assist 
designs and calculated resulting fuel 
savings for many classes of ships and 
trawlers. Projected savings range from 
10 to 30 percent, depending on char- 
acteristics of ship, rig, and wind. 


then the force vector generated by the rotor is directly 
ahead. To tack, you- have to stop the rotor and start it 
again in the opposite direction as you go through the wind. 
A rotor-powered boat can sail to within 25 degrees of the 
wind. That compares with the ability of conventional sail- 
powered vessels to sail to within about 45 degrees of the 
wind. The most peculiar anomaly: As you sail on a broad 
reach—say 135 degrees off the wind—the vector moment 
is actually such that the boat heels into the wind. 
During the day I asked Bergeson how projected fuel sav- 
ings for the Tracker had worked out with actual findings. 
He said that predictions were for a saving in the 20-to- 
30-percent range but that they had not had an opportu- 
nity to make accurate measurements. A week later, Tom 
Marriot, a member of the PS auto-test crew, drove to Cape 
Cod with the PS precision fuel-consumption measuring 
equipment and met the Tracker. Over the next few weeks, 
with the measuring equipment aboard, the Tracker went 
through a series of trials. The results are as follows: 


Average Average Average fuel 
wind speed boat speed saving 
Power mode (knots) (knots) (percentage) 
Rotor-assisted 16.1 7.0 44 
Rotor-assisted 12.9 6.0 27 
Rotor sailing 17.7 5.3 100 


Under rotor power alone, the Tracker reached a maxi- 
mum speed of 6.1 knots in an 18.4-knot wind and a true 
wind angle of 122 degrees. 

Bergeson is demonstrating the Tracker to fishing-boat 
owners, talking to large shipping companies, and present- 
ing scientific papers at maritime conferences. And inter- 
est is growing. He now has a Navy contract to study the 
conversion of a military sea-lift ship to rotor-assisted 


direction at a right angle to the wind. 
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propulsion. He is also conducting similar studies for a num- 
ber of independent shipping companies, including major 
oil and cruise-ship companies. 

The economic potential is certainly there. Bergeson has 
calculated that the world's shipping fleet consumes 730 
million barrels of petroleum a year at a cost of $30 bil- 
lion. If only 20 percent of the world's fleet adopted sail 
assist, the saving would be on the order of 91 million bar- 
rels a year—almost $3 billion. 

The payback to an owner can be astonishingly quick. 
The entire rig for the Mini Lace cost $250,000. But the 
owner's records show that the sail assist saves $48,000 
worth of fuel a year. In addition, average speed is increased 
by five percent, which means that the ship can make more 
trips. Extra income from this source was $9,200. At that 
rate, the rig would pay for itself in a little over four years. 
But there's more. On the New Orleans-to-Jamaica route, 
where winds are usually favorable, the fuel saving was 
an incredible 36 percent, and the speed was up 18 percent. 
If the ship were used only on similarly favorable routes, 
the payback would fall to an astonishing 1.7 years. ' 

Bergeson is totally committed to the idea of sail assist 
and thinks that it might come in three forms. The cat rig 
is useful in some applications, as demonstrated by the 
Mini Lace. But the wing sail is more efficient and might 
be appropriate in many applications. And the Flettner 
rotor, he believes, is the most efficient and can be smaller, 
lighter, and most trouble-free in operation. "As far as I'm 
concerned, I'm interested in finding the best way for every 
application," Bergeson says. "In the development of some- 
thing like a nuclear submarine, you try two or three things 
to see which is best. When it comes to these sail schemes, 
I think they're all winners. They are complementary. I 
love 'em all, and I see a future for all of them." "B 
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Fire engine for the 


Q Fire is the greatest danger to lives and equipment aboard a petroleum platform at 
sea. The Iolair, a multipurpose, semi-submersible Emergency Support Vessel, was designed 
to fight such fires in treacherous North Sea conditions, with waves up to 50 feet high. 


By V. ELAINE SMAY 


ne hundred forty-one people 
were on board British Petro- 
leum's oil-production plat- 
form, Forties Delta, last 
September when a fire broke out. A 
strange-looking vessel raced across the 
North Sea toward it, and when it got 
about 600 feet from the platform, the 
vessel's powerful water-cannon-like 
fire monitors began spraying enor- 
mous streams of water at the blaze. 
The fire was soon controlled. No lives 
were lost, and only a small number 
of injuries resulted. 

Pulling petroleum from the bottom 
of the North Sea means building drill- 
ing platforms that can withstand 
weather as severe as any in the world. 
Fighting a fire on one of those plat- 
forms requires a vessel that can per- 
form in such harsh weather, move 
quickly to reach the fire before it 
spreads beyond control, and handle fires 
of infernal intensity and magnitude. 

Such are the general specifications 
for an Emergency Support Vessel 
(ESV), and British Petroleum's Iolair 
is the most-advanced example of the 
breed, according to the company. A 
semi-submersible vessel riding on two 
395-foot-long pontoons, it can travel 
at speeds of up to 13 knots with en- 
gines totaling 20,000 hp. The power- 
ful engines are also used to hold the 
Iolair on station in foul weather. It can 
fight fires in winds of up to 70 knots 
and waves that would lick the roof of 
a five-story building. 

The Forties Delta fire was the Io- 
lair's first real-life test. Designed by 
British Petroleum and built at Port 
Glasgow, Scotland, the Iolair (the name 
means eagle in Gaelic) was launched 
in 1981 and underwent lengthy devel- 
opment tests of its firefighting equip- 
ment on the Tyne River at Newcastle, 
England. During tests, river police had 
to halt all shipping in the area be- 
cause the giant arcs of water that shot 
from the fire monitors were potentially 
dangerous. 

The firefighting equipment was 
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designed and made by the British 
operation of McGraw-Edison’s Worth- 
ington Division, which conducted the 
tests in conjunction with the British 
Ship Research Assn. Four electric 
pumps and 17 fire monitors of three 
sizes are the main components. The 
large fire monitors are controlled by a 
computer, which can be integrated 
with the vessel's main computer to di- 
rect the movement of the monitors in 
accordance with wind and wave condi- 
tions. The system can deliver 13,600 
metric tons of water per hour at a 
range of 650 feet. "That's probably the 
longest throw of such a volume of 
water with a reliable 'footprint' of de- 
livery ever fitted to a firefighting 
vessel," says a Worthington spokes- 
man. Worthington also equipped the 
Iolair with a drenching system so that 
it can wet itself down before approach- 
ing a burning oil platform, to help it 
withstand the fire's intense heat. 

In addition to the firefighting equip- 
ment, the Iolair has two cranes (one 
that can lift 40 metric tons; the other, 
100 metric tons), a landing pad and 
hangar for helicopters, and a well- 
equipped hospital, complete with 


operating theater. With its emergency- 
evacuation equipment, Ше Iolair can 
rescue personnel from a platform or 
from the sea. It can place a blowout 
preventer to secure a well and serve 
as a communications center in case 
of a blowout, and it can provide all of 
these emergency services for three 
weeks at a time without refueling or 
reprovisioning. 

"The incidence of fires on platforms 
and rigs in the North Sea has, fortu- 
nately, been very low," says Anthony 
Lukes of Worthington's London office. 
Thus, to be economical, the Iolair earns 
its keep as a floating base for construc- 
tion, inspection, and maintenance of 
pipelines and platforms. Its team of 
divers works to depths of 985 feet. 
“But the greatest value of the Iolair," 
Lukes recapitulates, “is its ability to 
operate in the severest weather condi- 
tions and to provide a high, stable 
platform from which to spray fires." 

Hailed as "the most powerful fire 
engine in the world," the Iolair was 
selected as one of three British engi- 
neering achievements to be honored 
on commemorative postage stamps is- 
sued recently by the Royal Mint. 
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Ф In McFarland, Wis., Don Peterson is building homes of very high energy efficiency with 
expanded-polystyrene foam—the same kind used in throwaway coffee cups. In his inge- 
nious construction system, he also uses a special concrete that acts as both frame and 
covering. The concrete supplies structural strength, durability, and fire resistance compa- 
rable to that of a conventional home. The result is a superinsulated house that costs 
about the same as a house of double-stud construction but is faster and easier to build. 


By V. ELAINE SMAY 
Illustration by Eugene Thompson 


MCFARLAND, Wis. 
he large shell of what was rapidly becoming a house 
stood strangely white at the top of a gentle knoll as 
we drove up a rutted lane flanked by deep-green 
cornfields. When we got to the construction site, it 

was apparent that the walls of the house were made of 
large white blocks, each labeled with a letter and number. 
Similar blocks formed the roof of the house, and a stack 
of them stood nearby, each with identical indentations in 
their edges. They were blocks of expanded-polystyrene 


(EPS) foam insulation. But in this house they were not 
added to the walls and roof; they were the walls and roof. 

The house, on the outskirts of Madison, Wis., will soon 
be home to Don Peterson and his wife, Bonita. Peterson 
invented its unusual system of construction and is presi- 
dent of Cubic Structures, Inc., the company that he estab- 
lished to develop and market it. 

Peterson's system is fundamentally this: The 12-inch- 
thick blocks of EPS-foam insulation board that form the 
walls of the house have channels in the edges to hold a 
special polymer-modified concrete called Insul/Crete and 
steel reinforcing bars, thus forming a post-and-beam 

Continued 


rene foam (opposite page) are light 
enough for one worker to hoist two. 
Foam can be easily carved to form 
arches or other architectural features 
(top). Because the foam roof gives an 
R-value of 54, Cubic Structures houses 


Chunky blocks of expanded-polysty- 


usually do not have an attic; inside, ca- 
thedral ceilings soar to the 12-ft. peak 
at the center. Cuts in foam blocks (left) 
are made at the factory. Note the slen- 
der slits where the PVC air stops will 
go. Cubic Structures model (above) 
near Madison, Wis., looks conventional. 

JANUARY 1984 | 77 


Anatomy of a foam house 
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A Cubic Structures house is essentially a post- 
and-beam structure. But the normal role of 
wood posts and beams instead is played by 
steel rebars and a special modified concrete 
called Insul/Crete. Here's how it's done. 
Twelve-inch-thick blocks of expanded- 
polystyrene foam have channels for the posts 
and beams. Rebars for the posts are tied con- 
ventionally into the foundation, slab, or base- 
ment, and the foam blocks are stacked around 
them to form the walls. Then Insul/Crete is 
poured into the channels to form the posts. 
Around the tops of the foam walls is a contin- 


uous horizontal channel. It, too, is fitted 
with rebars, and Insul/Crete is poured into 
the cavity to form the supporting beam. The 
Insul/Crete beam is topped with a 2 x 6, to 
which the rafters are attached. 

The roof of the house is made of 14-inch- 
thick foam blocks, cut to fit between 2 x 12 
rafters (24 inches on center); the rafters are 
supported at the ridge by a steel |-beam, lami- 
nated wood beam, or interior bearing wall. 
The blocks rest on thin plywood strips below 
each rafter and overlap the rafters at the top. 

Walls and roof, inside and out, are covered 


with Insul/Crete—a 74-inch coating inside, 
and a %e- to V2-inch coating outside. First a 
fiberglass mesh is laid over the foam (wire 
mesh is employed as reinforcement around 
corners and openings). Inside, a base coat 
of Insul/Crete is troweled on, and this is fol- 
lowed by a top coat that looks like plaster. 
Outside, the Insul/Crete can be troweled over 
the mesh on the walls to look like stucco, 
aggregate can be laid in it, or other siding 
can be applied over it. Plywood sheathing goes 
on top of the roof, and shingles (or other roof- 
ing materials) are installed over the ply. 


skeleton. The roof is made of 14-inch-thick foam blocks 
laid between standard wood rafters. The foam is covered 
inside and out with a coating of Insul/Crete to give it 
strength, durability, and fire resistance. The result: a 


superinsulated house that is simpler to build than most 


and as energy efficient as anything available, says Peterson. 

The customary way to build a superinsulated house is 
to erect, on site, double 2 x 4 stud walls, put eight to 12 
inches of cellulose or fiberglass insulation between them, 
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and perhaps add a sheathing of rigid insulation board. 


Then you wrap the house in a vapor barrier to keep mois- 


ture away from the insulation and to stop air infiltration 
[PS, May '81]. Finally, you finish the inside with wall- 
board and the outside with wood siding or the like. 

The result is a wall with an R-value (resistance to heat 
flow) between 32 and 46. (A conventional wall with 3% 
inches of fiberglass insulation has a rating of R-11.) But for 
the house to perform up to specs, there must not be any 


gaps in the insulation or any holes in the vapor barrier. 
That means the house must be built with considerable care. 

The Cubic Structures approach to superinsulation 
simplifies both the sandwich and the site work. The EPS- 
foam blocks are custom-formed at the foam factory follow- 
ing patterns supplied by Cubic Structures. The blocks are 
coded to indicate which goes where, then shipped to the 
building site. A standard four-by-eight-foot, 12-inch-thick 
block weighs about 32 pounds, so it's easy to carry. The 
wall blocks are joined by thin PVC air stops to block air 
infiltration. The EPS foam is not compromised by moisture, 
so no vapor barrier is required. 

The week before I visited the Peterson house, the foam 
walls were propped in place and the rebars for the posts 
tied to the foundation reinforcement. Then the Insul/Crete 
team raised buckets of the stuff with a crane, and di- 
rected it into the cavities in the walls with a special fun- 
nel on the bottom of the bucket. “The spacing of the posts 
depends on the design of the house,” said Peterson. “The 
maximum span is eight feet, but we often stand the blocks 
on end and place them every four feet." 

At the tops of the walls, the builders used the same 
materials to form a continuous bond beam. Then they con- 
structed the roof. Later, Insul/Crete will be troweled on 
inside and out to complete the walls and roof. “What we 
have,” explained Peterson, “is a simple, unified system 
with R-46 walls, R-54 roof, minimum air infiltration, and 
no thermal bridging.” The diagram (opposite page) illus- 
trates the scheme. 

Interior walls are standard stud walls; windows, too, 
are standard. The house will have double-glazed windows 
throughout. “No sense building a superinsulated house 
and putting in single windows,” Peterson remarked. 

A Cubic Structures house can use any type of heating 
system. Peterson’s will have a sun room to collect solar 
heat, an energy-efficient fireplace, and a wood stove in 
the basement. Chopping wood is recreation to Peterson: 
“One of the few things I can do to forget business pres- 
sures is to run a chain saw.” 

The final backup heat source will be a heat pump. It 
could also provide air conditioning in summer, but Peterson 
does not expect to need it. A whole-house fan in the 
kitchen's dropped ceiling will help cool and ventilate the 
house. An air-to-air heat exchanger [PS, Jan. '83] will 
keep the inside air fresh and the humidity comfortable. 
Trial by fire 

The idea for a foam home evolved, step by step, over 
many years. Peterson was working with the McFarland- 
based Insul/Crete Co., Inc., whose prime business was 
retrofitting commercial buildings by adding polystyrene 
board to the outside. Insul/Crete, a combination of Port- 
land cement, acrylic, and chopped fiberglass, was devel- 
oped to coat the foam. It looks like stucco, but it's stronger. 
more resilient, and bonds better to the polystyrene. Origi- 
nally these retrofits were for looks, but since the 1973 oil 
embargo they've been done mostly for energy efficiency. 

Noting how strong the foam boards became after Insul/ 
Crete was applied, Peterson began to wonder if, with 
thicker foam, these panels could be used as the walls of a 
house. Paper studies and tests indicated that it would work, 
so in June and July 1982 he built a small (500-square- 
foot) structure and launched a blitz to prove the concept. 

On July 29, Peterson had 13,000 pounds of stone evenly 
distributed across the center line of the structure's roof. 
Observers detected no deflection of the roof, no cracking 
of the Insul/Crete—indeed, no sign of stress. On August 
2, he replaced the stone with a 15,000-pound Mack truck. 
Still the little house showed no structural damage. 

Then came the fire test. "We outfitted the house with 


kitchen cabinets, carpeting, and draperies," said John 
Lehman, spokesman for Cubic Structures. ^We even bought 
furniture from Good Will. Then we called in local fire de- 
partments to supervise the torching." 

The scheme was to start a fire simultaneously in the 
kitchen, living room, and bedroom. But in that tight house 
the fire wouldn't burn. Finally they left the doors and win- 
dows open to get the fire going. They let it rage 45 min- 
utes before firefighters doused the flames. 

All the furnishings were reduced to a char, and the foam 
did melt a bit in two spots—but there was no substantial 
damage. À fire marshal said that a conventional house 
would have burned to the ground in such a test. One rea- 
son the foam house didn't, Peterson maintains, is that the 
walls are solid, whereas stud walls have hollow cavities 
that act as a flue during a fire. “We went in a couple of 
days later with a pressure-washer and hosed everything 
down," said Peterson, “and patched the places where the 
foam had melted." Since then, the building has been used 
as a showroom and office. 

These melodramatic tests got Peterson a great deal of 
publicity (as intended) and netted some 10,000 inquiries 
from around the world. Seven firms subsequently became 
distributors for Cubic Structures houses, and 15 houses 
have been built. Five are in the Madison area; others are 
in Texas, Minnesota, Georgia, and Florida. And the city 
of Milwaukee is building two to use for low-income housing. 

The Wisconsin Electric Power Co. plans to monitor the 
energy use of the Milwaukee houses. But for now, no rig- 
orous data are available to verify a foam home's heating 
and cooling efficiency. Based on blower-door tests for air 
infiltration and on computer simulations, Cubic Structures 
calculates that the houses use about 1.5 Btu per degree- 


6. 1,500-sq.-ft. foam house in 
Madison, Wis., used $116 worth 
of electric heat last winter 933 


day per square foot of floor space—right in the ballpark 
with other superinsulated houses. A conventional house 
with R-11 walls and an R-19 ceiling would require about 
12 Btu/degree-day/sq. ft. A 1,500-square-foot foam house 
in Madison with electric baseboard heat was heated with 
$116 worth of electricity (at five cents per kilowatt-hour) 
last winter. Heating the same-size conventional house 
would have cost about $800, according to Peterson. 

How much does a foam home cost? “Were competitive 
with other superinsulation systems that give equal 
R-values and equal airtightness," Peterson told me. Though 
these houses can be built faster than the double-stud-wall 
type, foam insulation is more expensive than fiberglass or 
cellulose, so the costs about balance out: in the $48-to- 
$60-per-square-foot range, according to Peterson. "That's 
about 12 percent higher than 2 x 6 stud walls with six- 
inch fiberglass batts, and about 15 percent higher than 
2 x 4 stud walls with 32-inch batts,” he noted. Consider- 
ing the savings on heating and cooling, the additional first- 
cost of a foam house should be a good investment in many 
cases. But the payback depends on the climate, the cost of 
heating and cooling fuel, and the interest you have to pay 
on the additional money. 

Cubic Structures (4307 Triangle St., McFarland, Wis. 
53558) offers several stock house plans or will adapt your 
own. À Homeowner's Portfolio, which includes floor plans, 
cost information, test data, and background on the 
company, is available for $10. 
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Three-color copier 


The technology in Canon's 
three-color desk-top copier 
[PS, Aug. ’83}—using snap- 
in cartridges (inset) for black, 
blue, or brown reproduc- 
tions—is available in a 27- 
copy-per-minute office ma- 
chine. An optional sorter col- 
lates up to 30 sheets per 
copy set into 10 bins. $3,995. 
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Hot six 


The air-cooled, flat-six rear 
engine in the Porsche 911 
Carrera has been enlarged to 
3.2 liters (195 cu. in.), deliver- 
ing 231 hp. Top speed is 152 
mph; zero to 60 mph takes 
just six seconds. Fuel con- 
sumption at 55 mph is said to 
be 34 mpg. This Targa model 
has a detachable hard roof. 


à Battery car 


Batricar's upholstered seat 
and armrests make disabled 
persons comfortable as they 
drive the electric vehicle. 
Its range is 30 miles, and 
top speed is four mph, says 
Batricar Ltd. (Griffin Mill, 
Thrupp, Stroud, Gloucester 
GL5 2AZ, England). Options: 
hood and wheeled carryall. 


<> 
Three-wheeler 


Zipper three-wheel vehicles 
offer the economy of a mo- 
torbike plus protection from 
the weather, says Zoe Motors 
(1901 Ave. of the Stars, Los 
Angeles, Calif. 90067). The 
made-in-Japan two-seater 
has a Honda 50-cc (3.1-cu.- 
in. engine and an automa- 
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Short-hop plane 


A new-generation regional 
airliner, the Saab-Fairchild 
340, has its fuel economy op- 
timized for short flights of 
150 miles. The small turbo- 
prop carries up to 34 passen- 
gers. Nonstop range is more 
than 1,000 miles. The plane 
uses slow-rotating compos- 
ite propellers to cut noise. 


24 Double tire 


Twin tires on all wheels aid 
road handling, comfort, snow 
traction, steering, and mile- 
age, claims a Swiss firm. And 
the spare can be eliminated 
because you can drive with 
one flat tire per wheel. JJD 
(68 Rothschild, 1202 Geneva 
4, Switzerland) puts Good- 
year tires on its duo-wheels. 


<> 
Metal sprayer 


Arcspray can put а protec- 
tive metal coating on parts, 
or form an electromagnetic 
screen around sensitive elec- 
tronic equipment. Made by 
Metallisation Ltd. (Pear Tree 
Lane, Dudley, West Midlands 
DY2 0XH, England), it in- 
cludes the power supply, air- 
flow system, and wire feeder. 


Conventional controls, an 
enclosed cockpit, and crash 
protection are features on 
the Coyote, a $6,500 ready- 
to-fly ultralight. The 229-lb. 
craft has a 27-hp engine and 
75-mph top speed. Range: 
180 miles. Ceiling: 12,000 
ft. Rans, 1104 E. Highway 
40 Bypass, Hays, Kan. 67601. 


| > | 
Enclosed ultralight Computer train 


Microprocessors in this Brit- 
ish mine train conserve its 
twin 114-V batteries and con- 
trol electric braking through 
the axle motors. The train is 
designed to negotiate steep 
slopes and sharp bends in 
tunnels. Acceleration to 25 
mph is computer-controlled 
for best running efficiency. 


Mini-robot 


Optical scanners on Scor- 
pion, a nine-by-12-in. hob- 
byist robot, can recognize 
patterns and display them 
on a host computer's CRT, 
says Rhino Robots, Inc. (Box 
4010, Champaign, Ill. 61820). 
The $660 robot has its own 
computer and memory, four 
motors, a speaker, and “eyes.” 


Monordail 


Tired of climbing? A new 
gas- or electric-powered mo- 
norail system moves people 
or material to sites other- 
wise inaccessible. À system 
covering 180 ft. costs about 
$9,500 installed, says Von 
Roll Habegger of America 
(753 W. Main St., Watertown, 
N.Y. 13601). Starts at $2,500. 
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What's New 


Cashless vendor 


No coins needed —just insert 
your personal magnetized 
card, and Girovend dispens- 
es food and drink. It de- 
ducts the purchase from the 
card's account. Mess GmbH 
(Senefelder 2729, 3300 Braun- 
schweig, Germany) has placed 
the machines in airports and 
rail stations across Germany. 


> 


Ring-tail chopper 


Bell Helicopter Textron's 
seven-place TwinRanger 
has safety ring guard around 
new "high-thrust" tail rotor. 
Four-blade composite over- 
head rotor is powered by 
two Allison turboshaft en- 
gines for smooth ride, speeds 
of up to 150 knots, and 
range of 420 miles. $750,000. 
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Go-anywhere tank 


Made of PVC-coated fabric, 
the 2,000-gal. Fastank packs 
into a small crate. The flexi- 
ble tank needs no founda- 
tion, and it's erected in 10 
minutes without tools, says 
Fast Engineering (Mucka- 
more, Antrim BT41 4QE, N. 
Ireland). Special pins lock 
the aluminum frame in place. 


Floating oil rig 


Towed by a 98,000-hp tug- 
boat flotilla, a 111,750-ton 
drill rig heads for the Phil- 
lips Petroleum fields in the 
North Sea. Storage tanks 
ballasted with water double 
as legs and touch down on 
a steel platform anchored on 
the seabed. The rig should 
produce 70,000 barrels a day. 


Curvaceous truck 


Rounded body edges and a 
cab-roof spoiler cut drag on 
this British Ford concept 
truck. A body-panel sand- 
wich of aluminum honey- 
comb and balsa wood light- 
ens weight, as do carbon- 
fiber springs and drive shaft. 
It uses 20 percent less fuel 
than other models, says Ford. 


What's New 
in Photography 


BY EVERETT H. ORTNER 


Deep diver 


You can take your 35-mm 
SLR with winder down to 
60-ft. depths with the Mas- 
ter EWA camera housing. 
The $79.95 list price includes 
quick-focus ring, straps, and 
built-in glove for control; 
the $89.50 model takes flash. 
Pioneer & Co., 216 Haddon 
Ave., Westmont, N.J. 08108. 


Action system 


No bag to carry: Extra lenses, 
accessories, and film are at 
your finger tips with the 
Leikon Action System by 
Frankel Enterprises (Box 
1751, Davis, Calif. 95616). It 
consists of foam-lined Cor- 
dura cases—three for lenses, 
one for flash, one for acces- 
sories—plus belt. It's $79.95. 


Compact 6 x 9s 


As easy to handle as a 35? 
That's the claim for the me- 
dium-format Fujica GW690 
and GSW690 6x9-cm—2'A4- 
by-3'4— cameras. The 50-ог. 
range-finder cameras come 
with noninterchangeable 
lenses: a normal 90-mm for 
the GW (list: $730); a wide 
65-mm for the GSW ($795). 


Designer discs 

“High fashion" is the word 
for Minolta’s disc cameras, 
which come in four different 
pastel colors ($150) or with 
tiny gold initials (“ac,” pos- 
sibly for Andre Courreges, 
the French designer of the 
line; $200). The all-automatic 
cameras come with built-in 
flash and five-year batteries. 


а Economy Leica 


Now there’s a half-price com- 
panion to the top-of-the-line 
Leica R4: the R45. At a list 
price of $897, 48 percent less 
than the R4’s list of $1,725, 
the R45 retains three of the 
five exposure modes of the 
R4: aperture-priority auto- 
mation with full-field meter- 
ing, aperture priority with 
spot metering, and manual 
operation with spot meter- 
ing. The programmed and 
shutter-priority modes of 
the RA are lacking. The cam- 
era has silicon-cell metering 
with LED displays in the 
viewfinder, and a metering 
range from EV 1 to EV 19. 
It weighs 22.2 oz. Price does 
not include a lens. Distribu- 
tor is E. Leitz, Inc. (24 Link 
Dr. Rockleigh, N.J. 07647). 


<> 

Disc housing 

Now your Kodak 4000 disc 
camera can go to sea, too, 
with a Cheri Sea Systems 
(Box 6854, Louisville, Ky. 
40206) polycarbonate hous- 
ing. The 5'5-oz. housing is 
claimed to resist pressures 
of 100 psi and depths of 200 
ft. The housing's price, at 
dive shops or by mail, is $48. 
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Whats New £ 


in Tools 


BY V. ELAINE SMAY 


Radial-saw add-ons» 


Craftsman radial-arm saw 
does new tricks with attach- 
ments from Sears. Belt sand- 
er (right) fits on the saw 
arbor in place of the blade 
and lets you sand pieces up 
to 30 in. wide, of any length. 
A spring roller provides 
slack tension on the four-by- 
60-in. belt (included in $100 
price); you move a sanding 
pad over the back of the belt 
to control stock removal. 
Pin-router attachment (far 
right; $40) turns a router and 
radial saw into a pin router. 
Router holder attaches to 
saw’s motor housing, and a 
guide pin goes in the table. 
With a pin router you can 
make straight or irregular 
cuts using a template, and 
do other woodworking jobs. 


<> 

Synthetic stripper 
Stripping and finishing are 
easier with these nonwoven 
abrasive pads, claims 3M. 
Unlike steel wool, they won't 
rust or splinter; residue 
be rinsed away and pads 
reused. They come in three 
grades—for stripping wood, 
smoothing bare wood, and 
cleaning metal; $1 each. 


Eight-foot guide 0 


When you make a long cut 
with a saw, router, or utility 
knife, you may need some 
guidance. The clamp-on 4-in-1 
Professional Cutter’s Edge, 
from The Hirsh Co., has two 
aluminum sections that join 
to form a 102-in. guide. It 
also has a 51-in. level, T- 
square, and protractor. $40. 
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4 Electric roller 


You can roll on paint inside 
or spray it on outside with 
the Krebs Spray-N-Roll Kit 
(No. 225). If you have a Krebs 
airless sprayer (model 25, 35, 
or 45), you can add the roller 
attachment. The roller has 
250 holes for fast, smooth 
application, says the maker. 
The kit is $180; roller, $40. 


4 Quick-change paper 


Tiny hooks on the back of 
this sandpaper grip the loops 
on the pad and disc. Result: 
instant adhesion without 
glue, says NicSand Inc. (Box 
29480, Cleveland, Ohio 44129). 
You can change grits quick- 
ly and reuse the paper. Easy 
Grip comes in pad and disc 
kits and in refill packs. 


Four-corner clamp 


Frame Clamp puts the grip 
on mitered corners of pic- 
ture frames and cabinet 
doors—from five by seven to 
26 by 30 in. As you turn the 
center wing nut, all four cor- 
ners of the aluminum clamp 
tighten with equal pressure. 
Shopsmith, 750 Center Dr., 
Vandalia, Ohio 45377; $16. 


What's New 


in Home 
Improvement 


BY SUSAN RENNER-SMITH 


Safe heater 


The Port-A-Steam electric 
heater is safe to use, even 
around small children, be- 
cause the cover never gets 
hot, claims Sonic (305 Island 
ка., Mahwah, N.J. 07430). 
The 1,000-W sealed, steam- 
heated radiator warms an 
eight-by-10-ft. room. It shuts 
off when overturned. $99. 


Chimney checker 


The cast-iron-and-stainless- 
steel Chimney Port ($59.95) 
makes creosote inspections 
easier. Àn optional airtight 
canvas cover with a sleeve 
for brush rods ($33) lets you 
clean the chimney from be- 
low. Cramco Mfg., Box 178, 
Manchester Center, Vt. 05255. 


¢ Durable glazing 


A unique coating that re- 
sists ultraviolet damage 
makes the Lexan double-wall 
sheet last far longer than 
untreated polycarbonate 
glazings, says GE. The im- 
pact-resistant, ribbed sheet 
has an R-value of 1.54. It can 
be used for storm windows, 
greenhouses, and skylights. 


Emergency alert 


The 911 Locator, a conven- 
tional single-pole switch, 
operates your front light nor- 
mally—until there’s trouble. 
Then push the switch down, 
and your front light flashes 
so emergency vehicles can 
find your house quickly. 
From Slater Electric, Inc., 
Glen Cove, N.Y. 11542; $15.95. 


| à No-squeeze sealer 


You can dispense just the 
amount of silicone seal- 
ant you want, with no excess 
oozing from the tube. Suc- 
cess sealant from Bostik 
(Reading, Pa. 19605) has a 
plunger-and-cartridge appli- 
cator that is said to minimize 
mess and waste. Price: $3.29. 


<> 
Versatile light 


Clipped to a belt, the 8.75-in.- 
high Mini-Light illuminates 
your work with its four-W flu- 
orescent tube. Its flashlight 
bulb gives concentrated light, 
and the flip-open lens mag- 
nifies it. From Country Clas- 
sics, 39 Orchard Street, Man- 
hasset, N.Y. 11030; $14.95. 
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What's New 
in Electronics 


BY WILLIAM J. HAWKINS 


«^7 
All-in-one TVs D 
On-the-go entertainment means 
an AM-FM clock radio plus 
a black-and-white TV—and 
you have a choice of screen 
sizes with the two newest 
portables from Magnavox. 
Above, the BD3902SL has a 
two-in. screen and is $250; 
the five-in. model at right is 
$160. Both have AC adapters. 
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Video to go 


Minolta’s portable video 
system includes a five-head 
stereo VHS recorder, 133- 
channel cable-ready tuner, 
and a choice of color cam- 
eras. Top-end camera at right 
has a built-in character gen- 
erator and stopwatch for ti- 
tling as you tape. Price of 
the system begins at $2,500. 


imnnnnnnnnnnn, 


4 Easy programming 


Simple one-line commands 
create high-resolution graph- 
ics on the Radio Shack 16K 
Extended Color Computer 2. 
Its built-in BASIC has nine- 
digit accuracy. Program- 
ming can be saved on audio 
cassette. The $320 system is 
compatible with all other 
Color Computer software. 
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à Touch-Tone modem 


Tap the buttons of a remote 
Touch-Tone phone, and this 
Teleport 300 modem converts 
the tones into data for a com- 
puter. Any phone can be 
used for remote data entry. 
(It's also a conventional mo- 
dem.) It's made by Teltone, 
10801 120 St. N.E., Kirkland, 
Wash. 98033. Price is $349. 


Flip-over deck 


When an auto-reverse cas- 
sette deck plays the other 
side of a tape, there's a trade- 
off: The head alignment (azi- 
muth) is not exact. But the 
Nakamichi RX-202 turns the 
tape over to play the other 
side. Because the tape al- 
ways moves in one direction, 
the azimuth is correct. $650. 


Whats New Traction aids 


for Your Car 


BY JACK KEEBLER 


c 


Inflator 


Black & Decker's Inflator 
200 plugs into the cigarette 
lighter and produces up to 
200 psi for inflating tires, air 
shocks, or beach balls. A 
built-in pressure gauge gives 
a continuous pressure read- 
out. Inflator's $26 price in- 
cludes sport-ball and recrea- 
tional inflation attachments. 


Forever ice scraper 


This aluminum scraper's 4'- 
in.-wide bronze blade will 
clear ice quickly by conform- 
ing to the windshield's con- 
tour; yet it won't scratch the 
glass, claims I. K. Products, 
Inc. (9311 Bryant Ave. S., 
Minneapolis, Minn. 55420). 
It's 16: in. long, so it easily 
reaches the corners. $9.95. 


Welded-steel E-Z Go grates 
provide traction when the 
going gets slippery, says 
Grate Traction (12805 White- 
wood Dr., Burnsville, Minn. 
55337). The set of two slips 
under the driven tires and 
folds to a compact eight-by- 
six-by-one-in. size when not 
in use. Price: $11.95 per set. 


Chains container 

Chains-Away's molded-plas- 
tic storage box keeps car 
trunks clean, dry, and orga- 
nized. It's specially grooved 
lid doubles as an installation 
ramp. Wink Corp. (20630 
56th Ave. W., Lynnwood, 
Wash. 98036) says Chains 
Away can support 2,000 Ibs. 
per wheel. Price: under $15. 


14 Keyless alarm 


Designed for cars with pow- 
er door locks, this touch pad 
replaces the lock cylinder. 
You punch a code to open 
the door and disarm the 
alarm. Installation takes on- 
ly four hours, according to 
United Sound Systems (3055 
Teagarden St., San Leandro, 
Calif. 94577). Price: $349.95. 


Easy-siow tow 

Attach one end of the nylon 
tow tape to the stuck vehicle; 
pull the other end out of the 
box, and attach it to the res- 
cue vehicle. The tape, strong 
enough to lift two tons, re- 
tracts into the box when the 
rescue is over, says Honex 
(3000 Sand Hill Rd., Menlo 
Park, Calif. 94025). It’s $19.95. 


JANUARY 1984 | 87 


Pedal-power 
slingshot 


@ Commute to work or tour the countryside on Cyclody- 
namics' human-powered vehicle. It has been clocked at 90 
mph (downhill), but it's designed for safety and comfort. 
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Braking and steering act on the front 


wheels, controlled from a bar below 
the reclining rider. Most power-train 


By DAVID KENNEDY 
Photo by Gary Rehn 


BOULDER, COLO. 
itting back in the snug shell 
of the low, streamlined vehicle 
while driving through Boulder, 
Colo., I glanced at the side mir- 
ror and pedaled out into traffic. 
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parts are standard: Triple chain wheel 
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ahead and seven-sprocket freewheel 
behind front wheels allow 21 speeds. 


Pedaled? Yes, the machine I was 
driving was a $3,800 Cyclodyne, a 
souped-up tricycle. As I guided it 
through the fast-moving traffic, I was 
too busy getting used to the vehicle's 
steering and braking habits—and 
watching out for motorists—to notice 
the electronic speedometer. When I 
finally checked it, I was astonished to 


discover that I was traveling at 30 
mph— better than half again what I 
can squeeze out of my 12-speed rac- 
ing bicycle. And on the Cyclodyne, I 
wasnt even pushing hard. 

But when I returned to the shop of 
Cyclodynamics, Inc. (6367 Arapahoe 
Ave., Boulder, Colo. 80303), Alan Car- 
penter, the vehicle's designer, was not 
much impressed with my speed. Cyclo- 
dyne is geared to reach 53 mph on the 
flat, he told me, and white-knuckled 
test riders have been clocked at 90 
mph on downhill runs. But Carpenter 
stresses that the tricycle is more than 
just fast. Unlike the record-setting 
human-powered Vector ["Bullet Bike,” 
PS, Sept. '81], the Cyclodyne is de- 
signed for commuting and touring. 
^We wanted a vehicle that could be 
ridden 100 miles a day, 11 months a 
year," Carpenter says. That called for 
careful attention to such factors as 
ride, handling, and safety. 

Part of the secret is aerodynamics: 
The polyester-and-epoxy shell has a 
coefficient of drag of just 0.11, com- 
pared with a racing cyclist's 0.78. 
With that edge, the vehicle moves 63 
percent faster than a racing bike given 
the same power input. "There's not a 
bicycle racer in the world who can run 
with me, and I'm a gray-haired old 
man," Carpenter says. 

For control at such speeds, the tri- 
cycle is built on a steel-tube chassis 
with a monoshock suspension on the 
single rear wheel. This improves cor- 
nering ability and limits road shock 
transmitted to the driver. In my test 
ride, I found that it turns with preci- 
sion, swinging easily around corners 
that would send a conventional bike 
skidding sideways. "It's the Porsche 
of bicycles," Carpenter says. 

Cyclodyne's 21-speed, front-drive 
transmission is unique. Its drive hub 
steps up the gearing by 32 percent and 
sends the power through a differen- 
tial to the drive shafts for each front 
wheel. The transmission gives the 
vehicle a range, at normal pedaling 
rates, from a hill-humbling three mph 
to a juggernaut 53. Cyclodyne also 
stops as well as it goes, without pull 
or shudder. Its rear side-pull and front 
disc brakes stop the vehicle within 30 
feet from a speed of 40 mph. 

Because commuting is the prime 
goal of the design, safety is an im- 
portant consideration. The 68-pound 
frame doesn't provide much structural 
crash protection, so the designers con- 
centrated on making it as visible as 
possible. An eye-grabbing yellow-and- 
blue paint scheme, flashing lights on 
the tail and nose, and highly visible 
turn signals and brake lights help en- 
sure that the Cyclodyne is noticed on 
the road. Gs) 


By V. ELAINE SMAY 


Imagine the view, the exhilaration, the pure pleasure of 
drifting before the wind, slung in a harness beneath a 
bubble of color—your personal hot-air balloon. 
Cloudhopper is the world's smallest balloon, says Early 
Winters (110 Prefontaine Pl. S., Seattle, Wash. 98104), 
the outfitter that distributes it. It weighs about 125 pounds, 
folds to fit your car trunk, and unpacks in minutes, it's 
said. You light the propane tank with a piezoelectric igniter. 
The balloon swells and lifts you gently from the earth. 
One tank of propane lasts about 45. minutes. Safety fea- 
tures include a fuel-levél warning system, quick-release 
shoulder straps, and fire-retardant skirt. You need no pilot's 
license or FAA registration. Prices start at $5,000. . 


Wraparound counter for 


attic built-ins 


© Aclever design allows you to create ample sleep, storage, and work space in what was 
formerly a cramped attic room. Separately assembled elements combine to create a seamless, 
built-in look that features a natural-pine desk, counter, platform bed, and bedside table. 


By SUSAN RENNER-SMITH 
Drawing by Eugene Thompson 


room of one's own is a prize 
for any teen-ager— even if the 
"room" is little more than a 
broad landing at the top of the 
attic stairs. But converting a pocket 
of attic space into the welcoming aerie 
- ghown at right required both creative 
design and careful selection of mate- 
rials. By combining the classic sim- 
plicity of natural pine with the clean 
lines of multi-level built-ins, the archi- 
tect created a room that looks—and 
is—more spacious than seems possi- 
ble in such a small area. 

The bed, a simple platform of %-in. 
plywood, is sized to accept the teen- 
ager's existing box spring and mattress. 
But a more conventional foam mat- 
tress could also rest on the platform. 

The built-ins establish the open look 
of the room while providing essential 
work and storage space. The desk, for 
example, is tucked into a corner where 
the ceiling slants low. But the desk- 
top position allows the student to be 
far enough away from the knee wall 
so there's ample head room when ris- 
ing. The storage cabinet at the end of 
the wall unit also puts an otherwise 
awkward space to good use. 

Extending the desk-counter around 
the wall not only adds extra shelf 
space: It also carries the eye around 
the room, making the space seem 
larger. The counter's mate, on the 
other side of the bed, can serve as a 
conventional bedside table or as a 
stand for whatever artifacts the teen- 
ager wants to display. 

Even the 1x6 pine trim that fin- 
ishes the plank headboard has several 
functions. Extended to sweep around 
the wall, the board not only repeats 
the room-expanding lines of the coun- 
ter below but also serves as a mount- 
ing surface for pegs and lights. In 
this installation, the trim conceals 
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the track-light wiring. Light fixtures 
could, of course, be clipped directly to 
the board, and it could be studded with 
as many peg hangers as needed. 

A bookshelf suspended between the 
eaves expands the natural-pine motif 
beyond the built-ins. Both the eave 
window and the skylight are trimmed 
in polyurethane-finished pine, and the 
stairwell is framed in it. Even a sup- 
port column has been clad in the wood. 
These finishing touches erase any 


look of attic rawness about the room. 

Congoleum's Contempora sheet-vinyl 
flooring (in the "Royal Court" design) 
does more than add pattern to the 
room. The flexible, tear-resistant floor- 
ing cuts easily with scissors and can 
be fitted around obstacles with mini- 
mal difficulty. In a room such as this, 
where it may be impractical to con- 
struct the furniture elsewhere, the 
Contempora flooring can be neatly laid 
after the built-ins are in place. 


The multilevel shelf looks like a continuous unit; however, 
the units are mounted separately on cleats nailed to wall 
studs (usually 16 in. on center). First assemble the bed plat- 
form and mount the headboard; then construct the flank- 
ing shelf and table. Next, assemble and install the cabinet 
and counter top. Finally, install the natural-pine headrail. 
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Easy-to-build 


design center 


© Eight panels of waferboard, standard power tools, and a free weekend are the essen- 
tial ingredients for building this handsome workbench. It can be customized for the de- 
signer, with storage for art supplies. Eight boxes form the workbench’s basic structure. | 
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Des:gn center holds matte boards and architectural-style drawings conveniently. Supplies go on shelves and in drawers. 
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By CHARLES A. MILLER 


f you or someone in your family 

constantly clutters the house with 

large matte boards and rolls of 

working drawings, this home de- 
sign center can help eliminate the 
mess. It provides ample work space 
along with a place to store art sup- 
plies of all sizes conveniently. 

The project was designed by Clell 
Boyce for Louisiana-Pacific Corp. (1300 
S.W. Fifth Ave., Portland, Ore. 97201) 
to show the versatility of Waferwood, 
L-P's brand of waferboard. 

The design center consists of three 
basic cubes—small, medium, and 
large. Its base is made of waferboard, 
which is braced to support the weight 
of the drawers and cabinetry. Included 


VIEW OF ALL UNITS 
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are rolled-paper holders and a board 
holder tucked out of the way below the 
counter top. 

In the previous PS article on wafer- 
board [PS, July '83], it was pointed 
out that the panel's surface is a mo- 
saic of large hardwood chips that 
are attractive when varnished or shel- 
lacked. The same holds true for this 
project; the counter top is covered with 
plastic laminate for a smooth writing 
surface, but the rest of the unit is 
coated with clear polyurethane. 

Waferboard sands to a clean edge 
with fine-grain sandpaper, but where 
an especially smooth edge is desired, 
apply wood-filler paste, sand lightly, 
and finish. For variety, you can use 
standard wood molding nailed and 
glued in place; corner-guard molding 


| GROOVE 
DRAWER 


= a D 


48 
mn 
BASE ` 


4 


wraps around an edge and half-round 
molding covers it, adding a softer look. 

Most of the joints in the design cen- 
ter are butt joints held with small nails 
or screws and glue. There should be 
no problem with these simple joints, 
as long as they are not overly stressed. 

Cut out the pieces carefully. Glue 
and nail together with 4d finishing 
nails to form the basic boxes. When 
assembling the boxes, match diagonal 
measurements (measure from corner 
to corner) to be sure each box is 
square. Attach backs with glue and 
34-inch brads. 

The rolled-paper storage rack is 
made of a series of mailing tubes glued 
together. The door below is made of 
waferboard with a piece of plastic lami- 
nate cemented to it. 
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Shown а left are cutting diagrams for | 
basic cubes, drawers, and other pieces 
used in the project. Plans are coded 
to the cutting diagram; mark each 
piece as it's cut for later identification. 
The cutting dimensions for the board 
holder, counter top, shelves, and rolled- 
paper holders are shown in sketches. 
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Easier strippers? 


© Aerosol paint removers are fast and easy to use, and they reach tight areas 
of textured surfaces. Do they replace conventional strippers? No—in some 
cases you might want to use both on the same project. The principal con- 
cern in using aerosols is safety. Wear goggles, gloves, and a long-sleeve shirt. 


By A. J. HAND 


hate stripping paint. The results 
may be rewarding, but the process 
of removing an old finish is noth- 
ing but drudgery. That's why I’m 
always on the lookout for a way to 
make the job easier. So when aerosol- 
spray paint strippers started showing 
up on the shelves of local paint and 
hardware stores, I knew they were 
something worth looking into. 

One of the first things I discovered 
is that aerosol strippers aren't new. 
One company, Savogran, used to man- 
ufacture aerosols but stopped about 20 
years ago. The reason? Overspray, or 
float, would drift away from the ob- 
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ject being stripped and would damage 
nearby surfaces. Of course, that's the 
fault of the user, not the product, but 
Savogran got so many complaints— 
even lawsuits—that it dropped the 
product. 

Another early problem was the fault 
of the product. The strong methylene 
chloride solvent in the strippers at- 
tacked plastics used in the aerosol 
spray valves, eroding them before the 
contents of the can were used up. 

“New plastics have solved that prob- 
lem," says Klean-Strip vice-president 
Ray Berckes. As a result, aerosols are 
flourishing today. 

Are they an improvement over stan- 
dard brush-on removers? To find out, 


I tested five representative brands: 
Formby's, Klean-Strip, Liquid Eraser, 
Nybco Off, and Plasti-Kote. 

Aerosols have several advantages. 
They're fast and easy to use. There's 
no tedious brushing and nothing to 
clean when the job is done. They're 
especially handy on small work and 
on irregular surfaces (such as carv- 
ings, spindles, and turnings) that are 
difficult to coat quickly with a brush. 

Aerosols easily reach into tight 
spots and deep into pores of heavily 
textured surfaces such as concrete. On 
the other hand, large, flat surfaces can 
be treated faster with conventional re- 
movers and a big brush. This is espe- 
cially true of large horizontal planes 


onto which you can pour conventional 
stripper and then brush out. Spraying 
them is difficult: When you tip the can 
to point the nozzle downward, the can 
sprays nothing but propellant. 

For some jobs you might want to use 
both conventional and aerosol strip- 
pers. To prepare a table, for example, 
you could brush remover onto the top, 
then squirt the legs with a spray. 

How do aerosols compare? Says 
Klean-Strip's Ray Berckes: “All aero- 
sols are basically the same methylene 
chloride semi-paste remover.” I, how- 
ever, found some significant differences 
after testing them on a variety of sur- 
faces, although the differences have 
little to do with removing power. 

All five sprays, for example, do an 
excellent job on varnish. I sprayed them 
onto mahogany finished with four 
coats of varnish, and in seconds the 
finish began to bubble and peel away. 
I could even hear it crackling off. 

Results on painted surfaces varied 
with the paint and the substrate. Sev- 
eral coats of latex paint that had been 
applied to an old stained-pine mantel 
were no problem. I sprayed six-by-six- 
inch test areas with all five removers, 
and in minutes I could peel away all 
the paint in a single sheet, right down 
to the stained wood. Obviously, the 
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bond between the paint and the stained 
pine was fairly weak. 

Latex over Masonite—a very porous 
substrate— was another story. The 
paint came off, but not without some 
hard scraping. Alkyd enamel was even 
more difficult. None of the removers 
fared too well without double-coating 
and a lot of scraping. 

I had partial success with urethane 
over Masonite. The paint film broke 
down nicely, but with each remover, 
pigment remained in the board's pores. 

Regardless of the kind of paint or 
substrate, however, all five removers 
seemed to work with equal effective- 
ness. How, then, do they differ? Mainly 
in handling characteristics. Nybco Off, 
for example, comes out of the can in 
a narrow spray that is well-suited for 
covering small or narrow surfaces. Use 
it on spindles, legs, and the like, and 
you get very little overspray or waste. 

The other four removers, especially 
Klean-Strip, are thick and foamy. This 
makes them less likely to drip on ver- 
tical surfaces, so you can apply a 
thicker coat on stubborn finishes. 


Aerosols and safety 


Ever since I read, a few years ago, 
about methylene chloride's link to 
heart problems, I've treated the chemi- 


cal with respect. So before I sprayed 
it into the air and breathed it, I called 
Chuck Jacobson of the Consumer Prod- 
uct Safety Commission. 

As he explained, the problem with 
inhaling methylene chloride is similar 
to that of breathing the vapors of car- 
bon tetrachloride and other chlori- 
nated hydrocarbons. 

"I don't think the medical field un- 
derstands completely what happens, 
but some people are more sensitive 
than others, and for them the conse- 
quences are very drastic. The heart 
quits beating." 

Could he recommend any special 
safety precautions? “Work with good 
ventilation, preferably outdoors." Га 
add: Wear rubber gloves, goggles (or 
full-face mask), and a long-sleeved 
shirt. 

Always apply strippers as thickly as 
possible. Give them time to work 
(about 10 minutes), but don't let them 
stand too long; aerosols dry more 
quickly than most brush-ons. us 


Formby's Inc., Box 667, Olive Branch MS 38654, $5.99; 
Klean-Strip, Box 1879, Memphis TN 38101, $3.98; N.Y. 
Bronze Powder Co. (Nybco Off), 201 Bay Ave., Elizabeth NJ 
07201, $3.79; Plasti-Kote Co., 1000 Lake Rd., Medina 
OH 44256, $3.25; The Promotors, Inc. (Liquid Eraser), 29 
Codfish Lane, Weston CT 06883, $7.95. 
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Spray removers tried by author were 
Plasti-Kote and Formby's (top, left); 
Klean-Strip, Liquid Eraser, and Nybco 
Off (bottom, left). Above: The effective- 
ness of the removers varies with the 
finish and substrate. Latex over stained 
pine (top) has bubbled free and can be 
peeled away in a single sheet. Alkyd 
enamel on oak (bottom) is more resis- 
tant; it still requires heavy scraping. 
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structurail panel: 


How to work with 


Q Several new types of panels—each with its own characteristics—offer alternatives to 
plywood. There are, however, both advantages and problems. Laying out a project can be 
simpler, but your choice of tools, edge treatments, and corner joints is more complex. 


By AL LEES 
Photos by Louisiana-Pacific Corp. 
and American Plywood Assn. 


lywood's no longer the only game in town when 
you want the simplicity and strength of building 
from manufactured panels instead of lumber. As 
PoPULAR SCIENCE pointed out in last July's issue, 
waferboard is coming on strong as a project material, sur- 
passing particleboard in versatility (the latter can't be used 
outdoors) as well as in appearance. And there are two more 
types of panels waiting in the wings: com-ply and oriented- 
strand board (OSB). 

The potential of these four structural-panel alternatives 
is great enough for PS to have expanded its annual ply- 
wood-design competition to include them, as announced 
in the November issue. (Full rules and entry coupon will 
be reprinted next month. Deadline for entries is March 1, 
1984. Cash prizes total $3,750.) 

Many of the techniques you've used with plywood will 
work as well on these "reconstituted" boards, but there 
are some differences. First, an advantage: All of them ex- 
cept com-ply lack surface grain. (Com-ply has a chipboard 
core sandwiched between plywood-like face veneers.) This 
means you can lay out projects without worrying about 
grain direction, and you can always start square pieces at 
the factory-squared corners (first photo). This gives you 
a special edge in our design competition, where nesting 
parts for minimal waste is essential. But it can be of value 
in any project: Even though these panels cost less than 
quality plywood, minimizing scrap is always something 
to aim for. 

The main problem you'l have with the two newest 
panels is buying them. As I mentioned in the November 
contest announcement, com-ply is not yet in consistent 
distribution. Investigation now indicates that something 
of the same is true of OSB, despite the fact that one of the 
major producers of structural panels, Georgia-Pacific, 
made a point of contacting me to offer cooperation in edu- 
cating PS readers as to its advantages. (OSB resembles 
waferboard on the surface, but its strands are layered at 
right angles to one another—like the cross-laminated 
veneers in plywood—for greater strength.) Like wafer- 
board, OSB can make use of species and grades of wood un- 
suitable for plywood, and it's usable indoors and out. Now 
Ive learned that G-P isn't promoting OSB for general 
consumers, though Potlatch is, under its trade name 
Oxboard. If you do turn up a supply of either OSB or 
com-ply at your lumberyard or home center, these panels 
remain eligible for this year's design competition. 
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Though all four of these newer panels can be worked 
with ordinary tools, you'll find the choice of tool and the 
technique for using it may differ from your plywood 
experience. For particleboard, particularly, you'll want tools 
that won't dull readily—carbide-tipped blades for your cir- 
cular saw, metal-cutting blades for your saber saw. Parti- 
cleboard is made from mill shavings and very small chips, 
bonded together with urea-formaldehyde resins; it's very 
dense. Because there's a greater percentage of wood in 
the other three panels, conventional woodworking tools 
are more appropriate. In fact, for fast cutting you can go 
to a coarser tooth and wider set than you'd use for plywood. 

(Гуе omitted super-dense hardboard from this discussion 
—and from our contest—because it rarely functions as a 
structural panel; usually it's applied to a supporting frame 
of lumber. Hardboard panels are made by bonding waste- 
wood fibers with natural lignin, and the panels aren't mar- 
keted in structural thicknesses.) 

As with plywood, the newer structural panels give you 
a choice of edge treatments, but the edges tend to be more 
vulnerable than ply's. Chip-faced panels risk some lifting 
when exposed edges are bumped or brushed against. If 
the surface chips of waferboard and OSB pop up in saw- 
ing or edge-sanding, you can reattach them with wood 
glue and a strip of masking tape, but it's best to cap edges. 

With plywood projects, the stripe effect of the plies is 
sometimes retained as a design element; the edges are 
sanded smooth, rounded slightly, and sealed with a clear 
finish. (Incidentally, all edges—both blind and exposed 
—should be sealed to increase the life of any panel. The 
only exceptions are edges to be coated with glue.) All too 
often, however, when you cut today's plywood panels, you 
expose core voids. When filled with wood-dough, such edges 
may not be attractive enough to leave "natural." You can, 
however, usually sand such edges smooth enough to enamel. 

That's less true with the newer panels: Both particle- 
and wafer-board will probably need their pitted edges 
(whether factory or home-shop cut) filled if you want a 
smooth paint coat. Another means of obtaining such a 
face-matching smoothness is to slice off an edge strip at a 
45-degree angle, then flip it end for end and glue it back 
on, moving the bottom face up into the edge position. 

Perhaps the favorite edge treatment for plywood has been 
iron-on veneer tape in a wood grain to match the face 
veneer. This is rarely appropriate with "reconstituted" pan- 
els because they have no face grain to match. If you want 
to cap these edges, use wood or plastic moldings, as shown 
in photo 7. And for an example of how these panels can 
be used for furniture projects, see the waferboard design 
center in this issue. 
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LAYOUT IS EASIER 


USE PROPER TOOLS 


IMPROVE CORNER JOINTS 


Joints (5): Butt joint, with least gluing 
surface, is weakest. Mitered joint im- 
proves contact, but rabbeting gives 
best glue surfaces. Left to right: 3s-in. 
panel rabbeted into ?4-in.; two %-in. 
panels; mitered ?4-in. panels; butt joint. 
Iron-on, adhesive-backed veneer strips 
(6) may not be appropriate for exposed 
edges of wafer- or particle-board. 
These panels are shown with a wide 
range of edge treatments (7). Top to 
bottom: puttied (left), 45-degree water- 
fall bevel (right); wainscot cap (left), 
outside corner guard (right); v2-by-?4-in. 
base shoe (left), 34-in. quarter round 
(right); half round (left), cove (right). 


WIDE CHOICE 
OF EDGE TREATMENTS 


Layout: (1) It's simpler than with ply- 
wood because waferboard and parti- 
cleboard are without grain—you can 
work directly from factory-squared 
corners and edges and can position 
parts for least waste. 

Tools and techniques: Standard 
blades (2) in both portable and station- 
ary power tools work nearly as well on 
wafer- and particle-board as on ply- 
wood, but there are differences. For 
saber saws, coarse-tooth blade with 
wide set—one you'd never use on ply 
for fear of splintering—gives fast, 
rough cut. Finer teeth cut slower but 
smoother, and combination blades 


balance speed with smoothness. With 
portable or stationary circular saw, 
carbide-tipped blades are best. Because 
both portables shown cut on the up- 
stroke, work with the good face of the 
panel down to avoid chipping. When 
using hand tools (3), choose fine- 
toothed blades—crosscut saws rather 
than rip. For curves, use either coping 
saw or fine-toothed keyhole. When dril- 
ling large holes (4)— as with spade bit 
shown panel should be tightly backed 
with solid wood so that bit exits into 
scrap to avoid chipping, as in photo (left 
to right: waferboard—usually worst 
damaged— plywood, particleboard). 
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By К. J. DeCRISTOFORO 
Photos by the author 


odular storage boxes offer ex- 
WEB traordinary flexibility. Start 


with only the units you need 


Basic boxes 


—stack them as 
shelves or bookcases 


Q Modular storage units can be attractive, flexible, and functional. You can start with а 
few units, and add others as necessary. They can be easily restacked if you move or become 
tired of the old arrangement. And they're easy to build with plywood and simple tools. 


now, and add others later. Set them 
against a wall, use them to fill a cor- 
ner, or place them across a room as a 
short divider. You can make the units 
any size, but if you stay with the sizes 
suggested, you'll make better use of 
standard materials. 
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Your choice of plywood depends on 
how you plan to finish the project. Best 
bets: a fine-wood ply if you plan to use 
a clear finish or MDO if you want to 
paint the finished product. Be sure the 
saw you use is in correct alignment. 


Continued + 


= 


ааа аы кы жа a 
ща 


D 


ee 


A AUAM 
| |! 


5 


гч 
„тт ъъ. 
2] 


sre 
ie 


LI COOC 


Ls 
"A 


Ws На връх пра LENS A 


— —— -——À (—Á 


ا 


pr — 
AT 


Boxes can be stacked a 
number of ways. These 
(above) are made of birch 
plywood with the interior 
painted white. You can also 
paint in contrasting tones. 
The crisscross wine rack 
(right) should not be glued 
—it's sturdy enough. That 
way, you can remove the 
center pieces if necessary. 
Below: A larger box cov- 
ered with plastic laminate 
serves as a low bookcase. 
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Work with a hollow-ground, smooth 
carbide-tipped, or fine-tooth crosscut 
blade. Don't use a combination or rip 
blade. Rip four-by-eight-foot sheets 
into pieces 11% inches wide. This 
yields four strips from a standard 
sheet of plywood, allowing for saw 
kerfs. 

Be as careful as possible when join- 
ing pieces. No matter how accurately 
you've done the cutting, you can still 
assemble the pieces out of square. 
Check each corner with a square as 


B та 


you mate pieces and before putting Ше 
units aside for the glue to dry. And 
be sure to wipe off excess glue with a 
damp cloth. 

The best way to make the crisscross 
wine rack is to cut the pieces to ap- 
proximate length and then mark the 
cutting angles while holding the part 
in position. This applies to the end 
cuts and to the half-width groove 
needed where the pieces cross. 

If you add doors to any of the units, 
be sure the finger hole is centered be- 


BORE HOLES FOR 
SHELF BRACKETS 


tween the top and bottom edges and 
that the hinges are spaced equally 
from a center line so that the units 
can be inverted; the door can swing 
either left or right. Use magnetic 
catches. Be sure to dress the doors 
—that is, reduce them just enough 
so they can open and close without 
binding. 

Should you add a back to the boxes? 
For strength, yes. It counteracts the 
racking stress that can cause joint 
failure. 


Basic dimensions of boxes are shown. 
Corner joints can be rabbeted, mitered, 
or dadoed. Edge-tape exposed ends. 


FINGER 
^ HOLE 


Variations: crisscross wine rack (A); 
center shelf (B); adjustable shelves 
(C); partitions (D); hinged door (E). 


3/ 


Add.a back panel for strength. Rab- 
bet joints hide an edge. Use a two-pass 
method of forming the rabbets: Make 
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the shoulder cut with the stock flat on 
the table and the cheek cut with the 
stock on edge (keep the work vertical. 
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SHELVES AND 
SIDES ARE 3/4" 
PLYWOOD 


49" 


ТОР 15 I-1/2" LUMBER OR 
Two PIECES OF 3/4" 
PLYWOOD FACE-GLUED 


E 5/4" 


1/4" 


/4" x 26-104" 47-14" 
PLYWOOD 


DRAWINGS BY GERHARD RICHTER 


"ALL DADOES ARE 
ZAW x 3/8" D 


Workshop in a closet: 


new compact 
bench tools 


Q Ideal for workshops with little space, the newest compact bench tools are lightweight, 
easy to store, and relatively inexpensive. But their performance ranges widely. The au- 
thor found that many handle most of the jobs a full-size tool can do, while a few perform 
poorly. Yet some compact bench tools can do things the bigger tools are not able to tackle. 


By A. J. HAND 
Photos by the author 


ack in June 1980, I wrote 
a piece on what was then a 
| brand-new trend in station- 
ary power tools: compact, self- 
contained, bench-top tools. That article 
was one of the most widely read 
power-tool stories ever published in 
POPULAR SCIENCE. Clearly, people are 
fascinated by these little workhorses. 
And with good reason: Most home- 
owners can't justify the cost of full- 
size tools, nor can they find the space 
to house them. The compacts solve 
both of these problems. These sleek, 
lightweight packages can be stored 
between uses, yet can be pulled out, 
plugged in, and put to work in seconds. 
Since the first group of compact 
tools came out almost four years ago, 
a second batch has come crowding in- 
to my shop. Most major power-tool 
makers—Skil, Black & Decker, Sears, 
and Benchmark Tool Co.—now offer 
one or more compact bench tools. 
Гуе been working a number of rep- 
resentative tools hard for the past sev- 
eral months. Some were disappointing; 
others were surprisingly good. Take a 
look at the following reports and you'll 
see which are which. Be sure to note 
the spec tables. They'll help you de- 
cide which tools have the power and 
capacities to handle the jobs you have 
in mind. The prices will tell you if the 
tools fit your budget, and the storage 
sizes let you see how much space they 
take up between jobs. 


Turn the page for reports 
on compact bench tools 


Bench tools in a closet include (clock- 
wise from top left): Black & Decker 


band saw, Shopcraft drill press, sand- 
er, and wood lathe, and Skil table saw. 
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($)| (атр.) манн (in.) |n size (к) | (bs) | capacities (in. 
Black ES Decker 1214 1212 [2214 x 1418 l4 and Зв 
x 244 | 
Skil 3104 24x 15 E" to 1» 
x24 


What's the ideal bench-top tool? Look at Skil's 
10-inch band saw (above, left) and Black & 
Decker's model 9411. Each is light, compact, 
and easy to store. And neither one suffers 
much in comparison with full-size saws. Both 
tools do everything you could expect of a band 
saw. (Although | didn't test it, Sears offers a 
saw essentially the same as Skil's. It's the 
Craftsman 10-inch band saw [catalog num- 
ber 9HT 2442N]; $190.) 

| used these saws to cut a variety of curves 
and straight lines in hardwoods and pine. 
Each tool cut as accurately as any band saw 
| have ever tested, slicing cleanly through 
pieces up to four inches thick. Both saws have 
surprisingly large tables for good work support. 
Each has variable speed and takes metal- 
cutting blades without any modification — 
something my full-size saw can't do. 

But these saws do differ from full-size tools. 
Overall construction is lighter: Pulley wheels 
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are plastic instead of metal, for example. This 
keeps both price and weight down. In ex- 
change, you probably give up some long-term 
durability and a certain smooth "Cadillac" feel 
that only comes from tools with a lot of mass. 
And while most full-size saws will handle stock 
at least six inches thick, these saws only can 
manage four-inch stock. 

Finally, adjusting the blade guides on these 
saws—something you must do every time you 
change blades—requires some fussing with 
screwdrivers and tiny wrenches in tight spots. 
On the Black & Decker, for example, blade 
guides are threaded studs that you lock by 
tightening a nut (photo at right). My big band 
saws are much less tedious to adjust. But 
overall, these are small sacrifices well worth 
enduring if you want an economical, light- 
weight, compact tool. 

Though each is a fine tool, the saws are 
not interchangeable. Black & Decker's, for 
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‚ DIRECTION. J 


BAND SAWS 


example, has a roller bearing for a blade 
backup; the Skil band saw uses a solid, flat 
plate. The bearing should run cooler and give 
longer blade life. 

The Skil saw is heavier and more powerful, 
however, and | would probably choose it over 
the Black & Decker for work on the heavy end 
of the spectrum. It will, for example, saw stock 
at its maximum four-inch-thickness capacity 
quite nicely. Feed the Black & Decker four- 
inch stock, and it starts to struggle a bit: The 
frame seems to flex under the strain, and the 
blade begins to chatter and cut erratically. 
The Skil also takes a wider range of blade 
sizes—from a light va incher for ultra-fine 
scrolling to a !2-inch skip-tooth blade for 
re-sawing. 

While the Skil (and the Craftsman) would 
be better for heavier work, the Black & Decker 
is much quieter, lighter, and more relaxing 
for medium- and light-duty work. 


LATHES 


Anyone who has a shop wants a lathe, the 
ultimate fun tool. But a full-size lathe can 
eat up a lot of space—and several hundred 
dollars. The Benchmark Tool Shopcraft Wood 
Lathe (at top in photo) and Sears Drill-Powered 
Wood-Turning Attachment are two ways to cir- 
cumvent these problems. 

Sears seems reluctant to call its wood- 
turning attachment a lathe, and in some ways 
| have to agree. The attachment uses your 
electric drill as its power source. Secured by 
a worm-screw hose clamp, the drill can be 
easily removed for other work. But the lim- 
ited capacities of the tool just about restrict 
it to making miniatures such as candlesticks 
and pepper grinders. 

The attachment's performance depends en- 
tirely on the quality of the drill that powers it 
—and most of the drills | see these days have 
a fair amount of chuck wobble. That's OK for 
drilling holes, but it causes chattering and 
rough cuts when you're turning wood. This 
chatter is further compounded by the fact that 
the tool weighs less than 10 pounds. Still, at 
$25, you might consider this tool to intro- 
duce a youngster to wood-turning, or even to 
satisfy your own desire to do a little small- 
scale turning. Just be aware of the limitations. 
The tool is adequate for light work up to 16 
inches in length—the maximum possible. And 
it has no provision for faceplate-turning work 
of any kind. 

Shopcraft's seven-inch wood lathe is a big 
step up in capacity and price. It has built-in 
variable-speed power, handles stock up to 27 
inches in length, and can be used with a 
faceplate. 115 27 inches between centers is 
just enough to turn most table legs, and with 
the faceplate you can turn bowls up to seven 
inches in diameter. 

A sliding switch-speed selector gives you 
continuously variable turning speeds from 700 
to 1,800 rpm. That's adequate, but for fine 
finishing cuts on spindle work under four 
inches in diameter, I'd like to see a top speed 
closer to 3,600 rpm. 

For the smoothest-possible work, | found it 


The Shopcraft four-inch belt sander is a tool 
in a class by itself. Never have | seen a belt 
sander with all the features this one has. 

Instead of traveling around the usual two 
rollers, the four-by-36-inch belt winds around 
an unusual arrangement of three rollers (photo 
at far left). 

This arrangement creates three separate 
sanding surfaces. One is the conventional 
long, flat surface top. The second, also a flat 
surface, is vertical and mated with a small, 
tilting worktable. 

The third sanding area is a readily acces- 
sible, drumlike surface on which the belt 
tracks around the tension roller. This is quite 
useful for sanding small curved or odd-shaped 
pieces (photo at left). 

These three surfaces, combined with the 
Shopcraft's compact size and light weight, 
make it a very interesting tool. And several 
extra features boost its versatility. It has a 
variable-speed motor, quick-release belt- 


change lever, and a belt-tracking knob. Con- 


Model 
Sears Wood 


hopcraft 7" Wood | 170 
€ 


best to fasten this lathe to the heaviest avail- 
able work surface. Vibration is the enemy of 
good work, and although the lathe itself runs 
quite smoothly, most workpieces are slightly 
out of balance. Combine that lack of balance 
with the light weight of this lathe (20 pounds), 
and the result is chatter and whip—unless 
you couple the lathe to a lot of mass. 

Once the lathe is anchored, though, it's a 
lot of fun to use. It has plenty of power and 
lets me make tricky shearing cuts as smoothly 
as with my big, gap-bed Rockwell lathe. Heavy 
cuts tend to tax the light structure of the 
Shopcraft, causing the work to flex and chat- 
ter, but heavy cuts aren't good practice anyway. 

Adjustments are convenient. You can 
move the tool rest and advance the tailstock 


venience features include a vacuum-cleaner 
dust-pickup port, and a handy cord-storage 
compartment. 

The speed of the sander ranges from 150 
to 500 feet per minute. That's slower than 
what I’m used to. (My portable four-inch 
sander runs at more than twice that speed.) 
One result of the slower speed, of course, 15 
that this tool cuts more slowly than other belt 
sanders. But another result is that it gives 
you good control. It won't grind away wood 
faster than you like, and it can be used on 
plastics without causing so much heat to 
build up that they begin to melt and gum up 
the belt. 

The slow speed is also ideal for sharpening. 
With most grinders and belt sanders, you need 
a feather touch or you'll burn the edge of the 


Shopcraft 4 Belt 
Sander 


гене | Depends on drill 16 Depends on drill | 
T 
FI pem рев 


Weight 
pne 2 size неу: a i 


spindle easily, without fumbling around for 
wrenches. The necessary knobs and levers are 
permanently in place. Moving the tailstock, 
however, requires an Allen wrench. 

Another convenience is a spindle lock on 
the headstock that makes spur-center and 
faceplate changes easy. And though the in- 
struction book doesn't mention it, | also used 
this lock for indexing 60-degree intervals. To 
do this trick, you must work carefully because 
the lock is a bit sloppy. 

In my opinion, the Shopcraft is a good com- 
promise between utility, price, compactness, 
and portability. It will handle most turning 
Jobs in the light-to-medium class, and when 
you're finished you can slip it under your 
bench or hang it from a nail on the wall. 


tool you're sharpening. Not so with the Shop- 
craft. | used it on my best chisels and found 
that it cut quickly but created almost no 
sparks. And the sander never let the edges 
overheat. 

If you have trouble cutting clean miters, 
you'll appreciate the vertical sanding surface 
and its worktable. The table takes an acces- 
sory miter gauge that makes it easy to sand 
up to four-inch-wide miters dead true and 
smooth. By using the miter gauge with the 
table tilted, you can even sand compound 
miters. 

My rating? The Shopcraft sander i is a clever, 
useful tool in a clever package. 


Turn the page for more reports 
on compact bench tools 


| ` Model NOR ead size (in) | sz (in.) speed (in.) (Ibs.) - 
149. x lê 150—500 [7/2 x 1812 | 1394 
feet/min. x8 es 
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DRILL PRESS 


TABLE SAWS 
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A drill press should be able to drill holes 
accurately, of course. But | expect mine to 
do much more than that. l'm just as likely to 
chuck a wire wheel, sanding drum, contour 
sander, fly cutter, or rotary rasp into my full- 
size drill press as | am to chuck in a twist 
drill bit. 

The Shopcraft V5-inch drill press is one of 
the few compact drill presses l've seen with 
the kind of full-size versatility that satisfies 
me. It has the power, the variable speeds, 
and the 12-inch chuck it takes to handle just 
about anything you throw at it. 

When you look at the spec table for this 
compact press, it may seem impossible that 
it can manage most of the tasks of a standard- 
size tool. But like most compact drill presses, 
the Shopcraft can do a few tricks to overcome 
its limitations and even surpass the big boys 
in some ways. 

Its throat, for example, is just 47e inches. 
That's not much reach compared with the 
almost eight inches my floor-model drill press 
has. But with the Shopcraft, | was able 
to drill a hole in the center of a full sheet 
of plywood. How? By placing the entire 
press right on the plywood. Then | could 
drill a hole down through the center hole 
in the baseplate. 

Another example: The maximum-thickness 
capacity of this press is listed at 1034 inches. 
But | also overcame that limitation. Mount- 
ing the drill press near the edge of the bench 
let me swing the head out over the floor 
and drill into the end of stock over 40 inches 
in length. 


The table saw is the heart of any wood shop, 
but both the Skilsaw 8'/4-inch motorized table 
saw (above, left) and the Black & Decker eight- 
inch table saw (above, right) required lots of 
adjustments to make them work properly. 

| don’t expect a compact bench tool to 


About the only thing this little press won't 
do is drill holes at an angle; neither the base 
nor the head tilt. If you want to get around 
that problem, you'll need a tilting drill-press 
vise. Or you can build an accessory tilting 
table. 

After I'd satisfied myself that this press 
would handle routine drilling jobs, | brought 
out my four-inch fly cutter and slipped it into 
the chuck. A fly cutter is a good test of a 
drill press. It takes a lot of low-speed torque 
to turn it, and if the press is out of square or 
the chuck wobbles, the cutter will chatter or 
bind up. | had no such problems with the 
Shopcraft: The cutter produced a smooth, 
even cut. 

If you like to do quality work, the Ye-inch 
chuck is a real boon. My best bits—Forstners 
and high-quality brad points—all have }2- 
inch shafts. Over the years I’ve tested a 
variety of compact drill presses, but this is 
the only one I've seen yet that could take 
these special bits. 

How does this tool compare with Black & 
Decker’s electronic drill press, the revolution- 
ary tool | tested for PS in July 1981? The 
Black & Decker, with its computer-chip brain, 
has the edge in sophistication. It gives you 
push-button speed control, plus LED read- 
outs of depth or revolutions per minute as 
you drill. It can shut itself off instantly if the 
bit binds, and it has more torque than the 
Shopcraft. 

On the other hand, the Shopcraft has that 
versatile ¥2-inch chuck, and the Black & 
Decker has just a Ys-incher. 


have the power, capacity, or convenience fea- 
tures of a full-size tool. But | do expect it to 
make smooth, accurate cuts. The two saws | 
tested couldn't do so in the form in which 
they were shipped from the factory. Both 
saws have the power and capacities to han- 


dle most work with one- and two-inch nomi- 
nal lumber. But neither saw worked properly 
without modifications. 

Let's start with the Skil. Flip it over on its 
back and look inside. What do you see? A 
portable Skilsaw with its plastic handle sawed 
off. A Skilsaw is a fine tool for its purpose 
—primarily rough carpentry—but it is not built 
to the tight tolerances needed to give you the 
kind of smooth cuts you'd expect from a table 
saw. The blade arbor on my sample had so 
much end play—a full 1/32 inch—that the 
blade was free to wander back and forth in its 


kerf. Smooth cuts were just about impossible : 


with this saw. 

First, | tried the standard combination blade 
that came with the saw. This blade produced 
the ragged, rough-cut plank in the left-hand 
pair of samples shown in the photo. | tried 
better, more-carefully-ground combination 
blades. Then | tried carbide-tipped combina- 
tion blades. All produced unacceptable cuts. 
Finally, by switching to a hollow-ground planer 
blade, | produced the smooth board shown 
in the left-hand pair—but only with a great 
loss of cutting speed. 

Rough cuts weren't the only problem with 
the Skil. To make smooth, accurate crosscuts 
and miters, a table saw's miter-gauge slots 
must be dead parallel with the blade. On my 
saw they were a full “6 inch out of line. On 
most saws you can shift either the table or 
the blade to achieve parallelism, but not on 
the Skil. 

In addition, the splitter assembly on the 
blade guard could not be aligned with the 
blade until | filed its adjustment slots oversize. 
The miter gauge came with no pointer and fit 
very loosely in its table slot (about 0.017- 
inch side play), further contributing to rough, 
inaccurate miters. 

How about the Black & Decker? | unpacked 
the saw, spent 50 minutes putting it together, 
set it on my bench, and flipped the switch. 
The saw got up and walked across the table. 
Poking around beneath the saw, | quickly 
found the problem. The blade arbor had been 
improperly machined. Instead of fitting snugly 
on Ше 58-inch shaft, the blade was riding on 
a necked-down section (see photo at bottom 
left). As a result, the blade was mounted some 
Yio inch off center and was dangerously out 
of balance. 
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According to Black & Decker's Tim Miller, 
a few other saws with improperly machined 
shafts have slipped onto the market. "Those 
parts came from a vendor who wasn't work- 
ing up to our quality-control standards, and 
we now have changed to another supplier,” 
he told me. 

To make the saw usable for testing, | ground 
about Ys inch off the back of the arbor bush- 
ing. This let the bushing slide far enough up 
the shaft to make room for the blade on the 
Sa-inch arbor (photo at bottom right). 

Once | had done that, the saw performed 
well enough. It had попе of the end-play 
problems that plague the Skil. Its miter- 
gauge slots are easily adjusted parallel to the 
blade, and the splitter assembly and guard 
worked well. 

But as the right-hand pair of sample cuts 
shows, there was still a great difference in 
cutting quality according to blade selection. 
As with the Skil sample, the rough plank was 
cut with the combination blade supplied with 


the saw, and the smooth cut was made with | 


the hollow-ground planer blade. 

If | had to pick one of these tools, | would 
choose the Black & Decker saw, but only 
after making sure that its arbor was properly 
machined. 

Moreover, a table saw is such an impor- 
tant part of a shop that | think you'd be пар- 
pier spending the extra money for a full-size 
table saw. If you need to save space, mount 
the saw on a cabinet and store all your other 
compact tools in that cabinet. 


If you insist on a bench-top table saw, | 


you might also consider the Sears Crafts- 
man 72-inch table saw that | wrote about in 
1980 [PS, June '80]. In my tests, its blade 
tracked straight and true, producing accepta- 
bly smooth cuts. 


Кака, 


Table Storage | Weight 
size (in.) size (in.) (Ibs.) 
| 2642x | 26юх19х| 36 | 
E | 1512 1412 | 
12 | 27x16 | 27x193à4x | 37 
131% 
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Vacuum-powered 
dustless sander 


^... 


Ordinary shop vacuum powers the Dust- 
less Sander Buffer. The sander uses self- 
adhesive 4'5-by-5's-in. abrasive sheets; 
buffing pads press onto adapter plate. 


When I first heard about the Dustless 
Sander Buffer, I was mildly amused. 
When I heard it had no motor but was 
powered from the suction of an ordi- 
nary shop vacuum, I nearly burst out 
laughing. 

Well, l'm not laughing anymore. 
The thing actually works. In side-by- 
side comparisons, the Dustless Sander 
Buffer ($60, Central Quality Indus- 
tries, Box 247, Polo, Ill. 61064) had no 
trouble keeping up with a variety of 
electric orbital sanders that have be- 
come the standards of my shop. 

Is it really dustless? Almost perfectly 
so. As long as the pad of the sander 
doesnt hang over the edge of the work, 
the tool sucks up every speck of dust it 
creates. 

How would I use the sander? In my 
chronically dusty shop, I wouldnt. I'd 
rather use my Makita pad sander. It's 
quieter, more compact, and its elec- 
tric cord is less cumbersome than a 
vacuum hose. 

In my house, where dust is a bigger 


| concern, however, Га lean toward the 


Dustless Sander Buffer. And for a par- 
ticularly dusty job, such as sanding 
drywall joints, for example, I would 
definitely use it. 

Buffing, however, is another story. I 
found the pads to be slow and ineffec- 
tual. And since they don't produce the 
dust that sanding does, powering them 
with a shop vacuum offers no advan- 
tage.—A. J. Hand 
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PS leisure-home plan 


Solar attic 


© Sunlightentersthrough a wooden lattice 
over translucent plastic. Temperatures with- 
in the enclosed, insulated attic space of this 
leisure home can build up to 150 degrees; 
then hot air is ducted to an under-floor ple- 
num, which contains thermal mass that can 
store heat for up to a week of sunless days. 


By AL LEES 
Architect: Charles G. Woods 
Drawings by Albert Sincavage and Chris Marcella 


he ideal wedding of passive solar and earth-sheltering 

just took place—and isn't it a handsome pairing? That 

louvered roof isn't just for looks, though: Strips of 

planters trail ivy and other leafy greens down over 
the plastic to cut solar gain in summer. In the fall, when 
the need for heat steadily increases, the leaves drop to ex- 
pose the full surface of this giant collector. 

The house is a heat sandwich. The insulated attic over- 
head gets hot from the sun baking through the south-facing 
plastic. This heat flows down to the insulated basement 
space with a built-in storage mass. The living space in the 
center of the sandwich remains cozy because it's enveloped 
in hot air. The concept is especially appropriate for a lei- 
sure home, where you're often not present to monitor a 
conventional heating system. The stored heat, assisted by 
small fans, rises through the greenhouse (and to other 
rooms), crosses under the plastic to the ridge, and travels 
down the rear-wall cavity to the plenum. 

The attic area can be used to dry clothes on a damp day. 
It's also available for limited storage. À garage and work- 
shop at the west end are fully buried, and the shop is lighted 
by a sod-piercing skylight. 

One of the home's delightful features is a sunken patio, 
part of it sheltered by the projecting trellis that shades the 
greenhouse from the high summer sun. : 
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Plans available for do-it-yourself builders 
A construction package includes floor plans that show electrical and 
plumbing installations; structural sections; elevations; fireplace details 
—plus basic specs and materials list. Price includes an hour's consult- 


ing with architect. Mail $125 plus $15 for handling to Charles G. 
Woods, Natural Architecture, R.D. 3, Box 538, Honesdale, Pa. 18431. 
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For your drill press, 
build this innovative 


tilting jig 


By HOWARD SILKEN 


or years, I’ve found it difficult 
to drill accurate holes at an 
angle with my drill press. The 
problem was worse when I had 
to bore a series of angular holes in a 
circle. I was tempted to buy a tilting 
drill-press vise with a swivel base but 
quickly gave up on that idea after 
checking the prices. 

I solved the problem by building a 
tilting jig. To my delight, it works 
perfectly. The job of building it was 
made easier with a new circle-cutting 
device: the Industrial Hole Cutter 
from H.I.T. Products (Box 6906, Holly- 
wood, Fla. 33021; $30). You could make 
the curved cuts with a router, but 
you'd need an accurate guide. 

The base is made of ?4-inch plywood, 
11 by 11 inches (or an inch or two 
larger than your drill-press table). 
Using the hole cutter (or a router), cut 
two interrupted circles (four slots each). 
The inner circle should be four inches 
in diameter; the outer circle, 61/2 inches 
in diameter. The pivot point of the cir- 
cle is the center of the base. The four 
slots cut along the inner circle are ap- 
proximately 1% inches long, and those 
on the outer circle are about 2% inches 
long. These eight slots must be rab- 
beted Ув inch deep on the upper side 
of the base using a 'A- or $-inch rab- 
beting bit. The slots will be exactly 
Ма inch wide, enabling you to attach 
the jig to your drill-press table using 
V4-by-two-inch carriage bolts. 

Make the %-inch-plywood tilting 
table exactly the same size as the 
base. Cut an eight-inch hole out of its 
center. The hole must be perfectly 
round. Next, cut an eight-inch disc out 
of 34-inch plywood; cut the same slots 
as you've cut in the base. 


35 te WCH 
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Tilting jig positions the workpiece so 
you can drill holes at any angle. Work 
attaches to disc, which swivels 360 deg. 


Q With plywood, hard- 
board, and a special circle 
cutter or router, the home 
workshopper can build a tilt- 
ing drill-press Jig that makes 
boring holes at an angle a 
cinch. It's designed to fit on 
a standard drill press, at- 
taching to the table with 
carriage bolts. Its building 
time is less than three hours. 


Rabbet the slots on the underside 
of the disc; V4-by-two-inch carriage 
bolts can be put into the slots to clamp 
work or to hold jigs to the table. 

Now dado a !4-inch-wide groove on 
the underside, 4 inch deep and 34 inch 
from one edge of the tilting table. The 
dado is used to hold a 12-inch threaded 
rod. Next, cut a piece of ¥s-inch hard- 
board the same size as the table, with 
a seven-inch hole in the center. Glue 
and screw the hardboard piece to the 
bottom of the tilting table covering the 
V4-by-Vi-inch groove. (This keeps the 
disc from falling through.) Now cut a 
saw slit through the plywood and hard- 
board from the edge of the table across 
the dado cut to the edge of the hole. 
Insert a 12-inch threaded rod in the 
dado groove with a hex nut on one end 
and a wing nut on the other. By tight- 
ening the wing nut, you will squeeze 
the table tight enough around the disc 
to lock it at any position. 

Cut two identical quadrants from 
34-inch plywood. Make one straight 
side 10'4 inches and the other 9'4 
inches long, as shown in the sketch. 

The curved slot in the quadrant is 
necessary to adjust the angle of the 
tilting table. This slot should be % 
inch wide and 7% inches from the 
same pivot point you used to cut out 
the quadrant. The slot starts and ends 
l5 inch from the two edges. 

The base and table are attached to 
one another with a full-length piano 
hinge on the edge opposite the threaded 
rod. The quadrants are attached to the 
table so that the center rod of the 
piano hinge is aligned with the cen- 
ter of the pivot holes that were used 
to cut the quadrant's slots. Screw two 
hanger bolts into the base, position- 
ing them so that they protrude through 
the slots of the quadrants. Wing nuts 
and washers on these hanger bolts will 
allow you to lock the quadrants to the 
base at any angle from zero to 90 
degrees. 


Circle-cutter accessory for any porta- 
ble drill lets you cut the quadrants, as 
well as the holes, slots, and disc. The 
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special bit cuts like a saw. Make 
jig of five pieces of ?4-in. plywood and 
one of ¥s-in. hardboard (see sketches). 
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Engine ping? 


Install a Knock 


© That rattling sound in 
your engine is the audible 
sign of abnormal combustion. 
This black box listens for it 
and reduces ignition advance 
when ping occurs. This pro- 
tects valves and pistons with- 
out the expense of high- 
octane fuel or power-robbing 
engine tweaks. A pro-shop 
owner tells how to install one. 


By BOB CERULLO 
Drawings by Russell von Sauers 


he blood is just beginning to flow 

back from my head. For what 

seemed like hours, I lay under 

the dashboard of my 1978 Chevy 
while my wife, Marilynn, drove along 
Interstate 80 at her usual breakneck 
pace. Why the automotive gymnastics? 
I had installed a Carter Engine Knock 
Eliminator (EKE) under the dash, and 
to adjust the control unit's sensitivity 
I had to turn a screw recessed in its 
housing. Next time, ГЇЇ install the con- 
trol unit on top of the dash. 

Ping is a serious troublemaker for 
the mechanics in my shop. That's be- 
cause peak engine performance occurs 
at a point just before engine detona- 
tion. If we tune an engine for top 
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ELECTRONIC CONTROL UNIT 


performance, customers often com- 
plain about ping. If we de-tune to elimi- 
nate ping, drivers complain about poor 
pickup and fuel economy. The EKE 
makes for a self-monitoring ignition 
system that advances for maximum 
fuel economy and performance, and re- 
tards to prevent detonation. 
Installing the unit's Electronic Con- 
trol Unit (ECU), or “black box,” is 
simple. It can be mounted on the en- 
gine fire wall, on the inner fender, or 
inside the passenger compartment. 
Simply drill four holes for the ECU’s 
attachment screws and mount the unit. 
(Because adjustments may be neces- 
sary, keep my awkward position in 
mind when you select a location.) 
The next step is mounting the det- 
onation sensor. The sensor is like an 
electronic ear. Engineers call this type 
of device an accelerometer. This one is 
tuned for vibrations in the 6,000-Hz 
range, which is the frequency emitted 
during spark knock. The tip of the sen- 
sor can be screwed into any USS %-16 
threaded hole in either the intake 
manifold or cylinder head. If a hole of 
this size isn't available, the sensor can 
be mounted by using a simple bracket 
supplied with the kit. Naturally, the 
mounting location should be as close 
to a combustion chamber as possible. 


Knocking out knock 
When a knock occurs, the piezoelec- 
tric diaphragm within the sensor con- 
verts the sound into electrical pulses. 
+ 12V BATTERY 
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These pulses are received by the ECU, 
and the spark is retarded proportional 
to the strength and frequency of the 
knock. Timing is retarded just enough 
to eliminate the knock and for only as 
long as the knock lasts. 

The most difficult part of the instal- 
lation is the wiring. The wires in the 
harness should be connected according 
to the diagram that's appropriate for 
your vehicle (see below). My Chevy has 
a high-energy-ignition system, which 
meant splicing three wires into the dis- 
tributor wiring. The entire job took just 
over an hour. 

After the basic installation, I 
mounted a toggle switch under the 
dash to open the circuit between the 
sensor and the ECU. Although it's not 
part of the recommended installation, 
the switch gives me a way of compar- 
ing performance with and without the 
knock eliminator. I also installed a spe- 
cial meter on the dash that indicates 
the amount of retard, occuring when 
the ECU is reacting to knock. 

Checking the system's operation was 
easy. I clipped on the leads from my 
timing light, then lightly tapped near 
the sensor with a small metal hammer. 
The timing retarded itself automatic- 
ally. When I stopped tapping, the ad- 
vance returned to normal. 

Each owner has to adjust the sys- 
tem for the type of fuel and the amount 
of knock he's willing to tolerate. 

Then I took an extensive road trip 
and tried various grades of fuel, from 
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86 to 93 octane. With the more-expen- 
sive high-octane fuel, the retard me- 
ter's needle barely moved, except for a 
degree or two on some steep hills. How- 
ever, with the lower-octane fuels the 
needle was quite active, jumping up 
to 15 degrees at times. Furthermore, 
each time I flipped the cutoff switch, I 
could hear the loud report of abnor- 
mal combustion. 

What were my conclusions after test- 
ing this device? The EKE did greatly 
reduce knock and ping. It enabled me 
to use lower-octane unleaded fuel in 
an older engine that generally per- 
forms better on unleaded premium 
fuel. 

I averaged 16 mpg for the 2,200-mile 
road trip. With a saving of 10 cents 
per gallon using unleaded regular in- 
stead of unleaded premium, I estimate 
that the EKE's $114 purchase price 
would be recovered in about 18,000 
miles. 


Engine protection 


But more important, my engine was 
protected from engine-damaging deto- 
nation that can occur even when us- 
ing premium fuel—or when pulling a 
trailer or other load. Of course, there 
was а slight loss in power when the 
sensor detected a knock. On a level 
road, the power loss was hardly notice- 
able, but it became a bit more obvious 
when traveling uphill. 

The EKE can be used on four- , six- , 
or eight-cylinder negative-ground, 
spark-ignition engines (breakerless 
and contact points). The exceptions are 
the General Motors V6 models with 
odd-firing ignition and the Wankel ro- 
tary engines. 

Because the EKE momentarily al- 
ters the factory timing curve, I asked 
the folks at Carter whether its use was 
legal in all states. J. Joseph Muller, 
Carter's patent attorney, assured me 
that the device is legal in every state, 
including California. 
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walkie-falt 


les 


Ф They're lighter and more compact than standard walkie-talkies, and more conve- 
nient, too: These clip-on transceivers have voice-activated microphones that allow hands- 
free use. However, the supersensitive mikes sometimes make for choppy transmissions. 
PS staffers found that special techniques are needed to ensure clear communications. 


By SUSAN RENNER-SMITH 
Photos by Greg Sharko 


| ifth Avenue and 52nd Street in 
Manhattan is one of the world's 
most elegant street corners. At 
noontime, it is also one of the 
noisiest. Throngs of people strain to 
be heard over roaring buses and honk- 
ing taxis. What better place to try out 
one of the new clip-on walkie-talkies? 
These compact FM transceivers, cou- 
sins to personal stereos, have a light- 
weight power pack that stows in a 
shirt pocket or clips to a belt. For safe- 
ty, the headset has only one foam ear- 
phone. Àn attached whip antenna and 
a tiny voice-activated boom microphone 
permit hands-free transmissions. 
The one-channel units operate on 
the 49-MHz band assigned to low- 
power mobile transmitters. They have 
an output of about 40 mW and a quar- 
ter-mile range, say the makers. A 
nine-volt battery supplies power. 
POPULAR SCIENCE staffers tried out 
the five walkie-talkies shown. We 
found them easy to wear. But range 
was poor, and, until we worked out a 
strategy, transmissions were choppy. 
For our Fifth Avenue test, PS Asso- 
ciate Editor Chuck Miller and I donned 
the Nady Easy Talk PRC-2X, which 
has the transceiver built into the head- 
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set. All makers recommend that the 
whip antennas be positioned straight 
up, so each of us unhooked our an- 
tenna from a headset catch. 

Miller strolled south on Fifth Ave- 
nue while I stayed put, hoping that 
passers-by would think I was a Secret 
Service agent. Despite the blaring 
horns and screeching brakes, I heard 
Miller clearly for one-fifth of a mile; 
then his voice faded away. 

But the Fifth Avenue environment 
was not ideal for low-power FM trans- 
mission. When PS Group Editor Rich- 
ard Stepler and Art Director Dave 
Houser (photo) tested the Cobra Com- 
mand Call transceiver on a hike along 
The Palisades in New Jersey, Stepler 
picked up Houser's transmissions from 
almost a half-mile away. Achieving 
such range requires ideal conditions, 
including line-of-sight. In separate 
tests in our own neighborhoods, Hous- 
er and I found that non-line-of-sight 
range was only a few hundred feet. 

Though the walkie-talkie antenna 
that was sticking straight up from my 
head evoked a lot of stares on Fifth 
Avenue, it presented no real problem. 
Stepler and Houser, however, reported 
that the upright antennas were un- 
wieldy in the woods. 

Stepler and Houser found the Co- 
bra's voice-operated mike handy when 
scrambling up the steep cliffs of The 
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Palisades—but the mike's sensitivity 
is disconcerting. “If you breathe heav- 
ily while climbing,” Houser reported, 
“the thing turns itself on.” “If you clear 
your throat,” Stepler added, “you can- 
cel the other person's transmission." 
That's because the units can only 
transmit in one direction at a time. 

Another problem: If you pause for 
breath, the mike cuts out. When you 
resume speaking, the first word is lost, 
breaking the transmission. 

“Choppy transmissions are common 
with any voice-activated equipment," 
Cobra's Larry Eugene told me. 

"People should recognize that the 
first spoken sound will get lost," said 
Audiotronics’ Gerard Grindinger. 
“They should speak slowly at first.” 

Despite their limited range and 
choppy transmissions, there’s a great 
variety of uses for these tiny trans- 
ceivers. Owners of different makes can 
even communicate with each other as 
long as their units transmit on the 
same channel. (Channels are preset 
at the factory, but most makers use 
just one or two of the five channels 
available on the band.) 

One clip-on walkie-talkie we did not 
test may solve the choppy-transmission 
problem. According to Nady’s Steve 
Girard, a new Easy Talk duplex unit 
provides an open channel for simul- 
taneous two-way conversation. | 5) 


MANUFACTURERS OF NO-HANDS WALKIE-TALKIES 
Audiotronics, 7428 Bellaire Ave., North Hollywood СА 
91605; Cobra, 5460 W. Cortland St., Chicago IL 60635; 
General Electric, Electronics Park, Syracuse NY 13221; 
Nady, 1145 65th St., Oakland CA 94608; RCD, Box 1494, 
Norfolk NE 68701; Radio Shack, 1600 One Tandy Center, 
Fort Worth TX 76102. 


Richard Stepler (foreground) and Dave 
Houser test transceivers (shown, clock- 
wise from bottom: RCD Professional 
Transceiver, Nady Easy Talk PRC-2X, 
GE Voice-1, Audiotronics Sportable 
102, and the Cobra Command Call). 
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Mail Postage-Paid Card for Free Facts 


Choose From 30 Career Opportunities 


Get an Associate Degree or Career Diploma 


at Home in Spare Time 


Send for free facts and color brochure to find out what career training in the field of your 
choice may do for you—there's no ohligation to buy anything now or ever. Now at home in 
spare time, you can earn an Associate Degree or learn new job skills that could be 
your ticket to a better paying career. Just check the one program that interests you 
most. Eight of the programs listed let you вар earn а FULLY-ACCREDITED 
DEGREE without attending college classes! The other 22 are designed primarily to 
help you in your career... to learn new skills or improve the ones you have. With 
these programs, you are awarded a Career Diploma. Use the card to find out every- 
thing you need to know about one of these 30 programs. We'll send you free 
facts—with no obligation to buy anything now or ever—and no salesman will call. 
Mail the card today and see how easy it is to train at home for an Associate Degree, a 


School was never like this! 

Home study is a great way to learn because 
it's so convenient! We send lessons and 
training materials directly to your home. You 
learn the material, then take an “Ореп-Воок" 
exam using your lessons for easy reference. 
Simply fill out an answer sheet and mail it to 
the school. An analysis of your graded exams 
will be returned to you with comments as 
needed to tell you how you did and how you 
might improve. And this method really works! 


Reports from our graduates indicate they 
really like home study because it's so flexible! 
You choose your own study hours and learn 
in the privacy of your own home. There's no 
time wasted traveling to and from class. ..no 
worry about parking. There's no need to wait 
for the next semester, you can enroll right 
now. You set your own pace...as fast or slow 
as you like. And all the time you're getting 
your Associate Degree or training for your 
new career, you can continue with your 
present job, so you never have to miss a 
paycheck! 


great new career or advancement on your present job. 


Skilled Instructors as close as your phone 
Your materials are especially written for 
home study and are easy to understand. But 
should you have a question, just pick up the 
phone and talk directly with an instructor. Or if 
you prefer, write to us at the address shown 
below. We'll get back to you with help and 
suggestions as quickly as possible. 


Same training system used 

by major corporations 

You can be sure you're getting great career 
training because this is the same high-quality 
training that ICS has been known for since 
1891. In fact, its the same training system 
that's offered by many well-known 
companies to their own employees. 


You Can Get a Career Diploma 
That Could Change Your Life 
Statistics show that specialized career train- 
ing has helped thousands of men and women 
make more money, get better jobs, even start 
whole new careers. Compare your 
present salary with the money you 
could be making in any one of the 


careers listed on the card. And it's REER 
not the money alone that's impor- @ 30 S 
‘ани Being around people ou like, YOU АА M 
oing something you really enjoy, LEARN И PAID REPLY 


feeling successful in your career... HOM 


all these can make a big difference 
in your future and in your entire 
outlook on life! A 


Accredited Members National Home Study 
Council • Мо Obligation • No Salesman 


International and North American 
rrespondence Schools, Department PCSC3 
will call Scranton, PA 18515 


Or Get Your Associate Degree 

Without Attending College 

Now a two-year Associate Degree can be 
yours...and you never have to set foot on a 
college campus. You study the same sub- 
jects taught at major universities, yet never 
have to wait in lines or worry that a class is 
full. And if you have already completed some 
college classes, seminars, military or other 
training, we may be able to give you 
advanced standing. The degree you earn is 
fully accredited. 

international Correspondence Schools and North 
American Correspondence Schools Together 
Offer You a Wider Choice Of Courses. Estab- 
lished in 1891, International Correspondence 
Schools is the oldest and largest home-study 
school in the U.S. North American Corre- 
spondence Schools, founded in 1954, is the 
ub kind of quick-learn instruction. Now 
both these schools have joined together to 
offer you the 30 outstanding career opportu- 
nities listed on the attached card. 


CARD FOR 
FREE FACTS 
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Inexpensive computer printers, such as 
Axiom AT-100 (top), Texas Instruments 


Low-cost 
computer printers 


—how good are they? 


99/4, and Mannesmann-Tally Spirit-80, 
vary in speed, print quality, and price. 


@ Add-on? Attachment? 
Peripheral? Poor descriptions. 
A printer is a necessity to 
anyone who wants to do real 
work with a personal com- 
puter. But you don’t have to 
pay $1,000 or more for ac- 
ceptable print quality. Now 
for half that price—or less 
—a variety of new models is 
available. But there are ma- 
jor differences among them. 


By GORDON MC COMB 
Photos by Greg Sharko 


nd this one is only a thou- 
sand dollars, sir,” the sales- 
lady pattered, pointing to a 
large, squat plastic box that 
sat on the showroom table. 

I didn’t have the nerve to tell her I 
had hardly spent that much for my 
entire computer. I just couldn't see 
paying a grand for a printer—some- 
thing that, to my way of thinking, 
was an accessory to the computer, 
not the other way around. I asked 
her if she had anything, well... less 
formidable. 

She sighed, rolled her eyes, and said 
flatly, “No, sir. Printers are expen- 
sive. Just accept it." I did. My $1,000 
bought one of the cheapest printers 
they had. 

That incident took place a year ago. 
But when I recently went back to the 
computer store, I couldn't help but 
wander over to the printer table once 
again to look at one of the new mod- 
els. It seemed well designed and well 
built. Then I turned over the price 
tag: $299. 

I wasn't surprised. I knew prices for 
printers would drop. A model similar 
to the one I bought for $1,000 is now 
selling for less than $500. And it’s not 
alone. I found no fewer than 18 mod- 
els in the same price range. 

Choosing a computer printer, espe- 
cially an under-$500 model, is no easy 
task. If you make your choice care- 
lessly your money may be wasted. 
Some models, because of the way they 
are designed, produce text that's diffi- 
cult to read. The key to getting your 
money's worth in a printer is know- 
ing what's available. 

There are three main types of bud- 
get printers: impact dot matrix, daisy 
wheel, and ink jet. (A fourth type, 
Continued 
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thermal dot matrix, won't be discussed 
here because it’s been available in the 
under-$500 bracket for years.) Here’s 
what makes them different: 


Dot matrix 


These models are the least expen- 
sive of the bunch, mainly because they 
have so few moving parts. Full-feature 
models start at only $230. 

With most dot-matrix printers (but 
not all), characters are made by mov- 
ing a set of micro-size pins—stacked 
one on top of the other—across the 
page. As the print head sweeps by, 
some of the pins are actuated by a 
small solenoid, or piezoelectric ele- 
ment, and they strike an inked ribbon, 
leaving individual dots on the paper. 
Depending on what’s printed, each pin 
may fire a number of times to form 
the complete character. 

Another type of dot-matrix printer, 
made by Seikosha of Japan (the sis- 
ter company to printer giant Epson 
America), doesn't use pins at all. 
Instead, it prints characters using a 
rotating platen with protruding ribs 
that make up individual pieces of a 
character. The platen is positioned be- 
hind the paper. Characters are created 
by multiple strikes from a hammer in 
rapid succession as the print head ad- 
vances across the paper in front of the 
platen. 

` With either method, because text is 
made by a series of pinpoints, print 
quality from a dot-matrix unit can 
be pretty bad. But there's a way to 
roughly measure the reading quality 


of a dot-matrix printer without ever 
seeing it in action. 

One key to a better print matrix is 
the number of dot-producing pins built 
into the print head or the number of 
ribs on the metal platen used in the 
Seikosha printers (sold by Axiom, 
Commodore, Radio Shack, and Lead- 
ing Edge). 

A print matrix is the maximum 
number of dots wide a character can 
be (determined by the printer's elec- 
tronics as the head passes over) by the 
maximum number of dots high (deter- 
mined by the number of pins in the 
head). The $250 Banana, for example, 
has a five-by-seven print matrix: No 
character is more than five dots wide 
by seven dots high (more details on 
this and other under-$500 printers are 
included in the buyer's guide). Better 
printers, such as the Prowriter, have 
a seven-by-nine matrix. Another step 
up is the Epson RX-80, which has a 
nine-by-nine matrix. 

As a general rule, the more dots 
and the denser the print matrix, the 
sharper the character. If the dots are 
spaced too far apart, they create un- 
sightly gaps in the characters. And a 
printer with a small print matrix may 
lack lower-case descenders—the "tails" 
that extend below the normal line on 
letters such as g, y, and j. Print that 
lacks these descenders looks odd and 
compressed. 

Some models print characters that 
are fuzzy around the edges, making 
them even more difficult to read. Fuzzi- 
ness tends to crop up particularly with 
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the Seikosha rotating-platen printers, 
but any dot-matrix machine is sus- 
ceptible. The print from a good dot- 
matrix model has no smearing. 

Still, these problems of marginal 
readability may not bother you, or you 
may not have a need for textbook- 
quality print. If so, you're in luck 
—you'll be able to use the least-expen- 
sive printers. 

Need something more? Look at the 
models with a standard pin-type print 
head and with at least a seven-by-nine 
matrix. More-expensive dot-matrix 
printers-—those in the $500 to $2,500 
range—can have as many as 12 to 18 
pins in their print heads (and thus can 
produce characters almost as cleanly 
as a typewriter). But budget models 
seldom have more than nine. 

The main advantage of dot-matrix 
printers, besides their low cost, is 
speed. Pop a word-processing pro- 
gram into a computer, turn on the 
printer, and sit back while characters 
are pumped onto the page at a rate of 
up to 120 per second. 

To get an idea of how fast a dot- 
matrix printer can be, I timed an ex- 
pert typist against the Prowriter, a 
moderately fast model with a speed 
of 120 characters per second (cps). I 
had both of them type the same full- 
page letter. Needless to say, the printer 
finished four minutes sooner. (The 
final score card was 4.5 minutes for 
the typist versus a half minute for the 
printer.) Of course, this doesn't count 
the time it took to originally enter the 

Continued 
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Hammer Dual pass for near-letter quality 
Hammer Color printer 
Typewriter/printer—multi-pitch 
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Upgrade options available 


Second-generation МХ-80 

Same as AT-100 

Serial version considerably higher 
Severa! built-in character sets- 
Single jet; dry ink 

Has number of special print features 
Several built-in character sets 
Same as AT-100 

Both serial and parallel ports 
Several built-in character sets | 
Emulates МХ-80 
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Get rid of ants, rats, mice, roaches, fleas, bats, spiders, flies, ticks, 
mosquitos, crickets, bees, moths, squirrels, weasles, etc. etc. ... 


You can fumigate them, poison them, 
trap them, etc. But what do you do 
with those dead and unsightly 
things? And those poisons can be 
harmful to humans and pets. And 
pests can become immune to them. 
Bentleys knows a better way! 
DECIMATE 500C (the biggest unit) 
delivers an ultrasonic sound that 
cannot be heard by humans and pets. 
It is completely harmless. But it is 
another story to all those pests and 
varmints. It drives them looney! 
DECIMATE causes them extreme 
discomfort and pain. Would you take 
this kind of treatment? Heck no. And 
neither will they. In just a few weeks 
all those pests and varmints just leave 
and never come back. 


Decimate 500C will keep pests from 
inhabiting and nesting in vacation 
homes, campers, and boats both 
during summer and off season. Use ії 
to control pests where food is kept 
and stored. Hard to seal areas, such 
as garages, toolsheds, and farm 
outbuildings will benefit most from 
Decimate Ultrasonic protection. 


DECIMATE 500C is a home sized 
version of an electronic pest control 
used by professional exterminators. 
Bakeries, schools, nospitals, etc., use 
them. With a technological 
breakthrough the cost has been 
dramatically reduced. Now, every 
home or plant can afford DECIMATE. 


There is no longer any question that 
ultrasonic sound at the right 
frequency range ana appropriate 
decible output is the most effective 
way of ridding your home or plant of 
pests and varmints. The question is: 
how do you tell the best product from 
the rest? Check those other units for 
the following features and see if they 
measure up to Decimate 500C. 


Decimate 500C has an EPA 
(Environmental Protection Agency) 
establishment number and is 
approved by City Building and Safety 
Departments. It is listed by 
Underwriter Laboratories (UL). 


Decimate 500C has an ultrasonic 
intensity output of 152db. United 
States Testing Laboratories proved it 
thousands of times more powerful 
than the next leading competitor. 


Decimate 500C sweeps two levels of 
frequency from 25,000 to 65,000 Hz in 
each cycle. (Beware of units of low 
intensity and constant frequency). 
The overall efficiency of the unit is 
greatly enhanced with the changing 
frequencies. Decimate 500C protects 
3,500 ft.” (25,000 ft.-). Other units may 
cover as little as 1500 ft. or less. 


lf those other units do not have all 
these important features that 
DECIMATE 500C has than you 
should not buy them. Buy the best, 
Decimate 500C. This product should 


last for 10 years or more so why not 
get the best and the most powerful 
unit. And now, Decimate 500C also 
generates sound in the “infrasound” 
range. This is sound below humans 
and pets range of hearing that will be 
bothersome to even more pests than 
before. 


Just plug the DECIMATE 500C into 
any AC outlet and in a few short 
weeks those pests and varmints will 
be gone forever. Decimate, the 
pioneer and world leader, hasridtens 
of thousands of homes and plants of 
pests. One year limited manufac- 
turers warranty. Try itin yourhomeor 
plant for 30 days and if you are not 
100% satisfied return it for a prompt 
and courteous refund. Major credit 
card holders ask for extension 37 and 
order #NYD26 for Decimate 500C or 
send check for $69.00 plus $2.95 
delivery, California delivery add 6% 
sales tax. 


ORDER TOLL FREE 
1-800-227-3800 
ext. 37 


24 hours, 7 days a week, all fifty states including 
Hawaii, Alaska, Puerto Rico and Virgin Islands 


BENTLEY'S 


FOR BETTER LIVING™ 
735 Burnett Ave., Box 31445, 
San Francisco, CA 94131 
е PUNT Hemleys 


Low-cost computer printers 


text into the computer, but it is a valid 
contest for work that has been edited 
and must be retyped. 

As you can guess, the least-expen- 
sive printers are the slowest. The Ba- 
nana, the Axiom AT-100, and several 
other bargain models have a top speed 
of only 50 cps. Only 50 cps? That's still 
much faster than anyone can accu- 
rately type. 

Speed plays an important role only 
when you need to do lots of work and 
when the use of your printer ties up 
your computer. (Both items are dis- 
cussed more fully in the box with this 
article.) 


Daisy wheel 


FREE 


CRUTCHFIELD 


Because daisy-wheel printers have 
so many moving parts, they have a 
reputation for being notoriously ex- 
pensive: It’s not unusual to spend 
$2,500 on a quality daisy-wheel unit. 
Now, a few under-$500 models are out 
—with features and capabilities that 
will surprise you. 

Daisy-wheel printers get their name 
from the flower-shaped flat disc that 
creates the characters. This wheel has 
a single type element on the tip of 
each petal, just like the bars on a stan- 
dard manual or electric typewriter. 
As the wheel spins, a small hammer 
E Hundreds of quality products from strikes against the individual petals, 
Blaupunkt, Clarion, Craig, Pioneer, Sony | pushing them against an inked ribbon. 
& more! W We also have terrific home | Because the basic technology is the 


audio equipment and great telephones. | Same as that of a standard typewriter, 
Your BEST Prices the result on paper is the same. 


Ш Largest possible discounts B Our 
volume buying means you save more 
@ Pius, deals on car stereo systems. 
Your BEST Service 

В 24 hour shipping I 30 diy Satisfac- 
tion Guarantee @ Toll-free ordering and 
technical assistance. 


CALL TODAY 
For Your FREE Copy 


800-336-5566 
Be sure to mention Popular Science when calling. | 
In continental U.S., Puerto Rico and The Virgin 
Islands. In Virginia call toll free 800-552-3961. 
i | | Send me your free catalog 
by Third Class mail 


Ї | Rush me your free catalog. i 


ELECTRONIC: 
CATALOG 


Your BEST Catalog 

Ш 84 page color guide to the latest in 
car stereo В Unique, informative 
articles & charts help you pick the 
right system for your car. 


Your BEST Selections 


cor 10 


to dot matrix print. 


I'm enclosing $1 for First Class postage 
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Most dot matrix 
capable af producing both 10 pitch 
ср!) characters as shown here, 
as well as the smaller 12 pitch print. 


Daisy-wheel models are sometimes 
called “solid-font” printers because 
the characters they create are fully 
formed, without the voids caused by 
spaces between dots. With the ability 
to print text as good as that of any 
electric typewriter, daisy-wheel print- 
ers enable you to use your computer 
system to send out professional-look- 
ing business correspondence, reports, 
and manuscripts. 

But they have their drawbacks. 
The most serious one is that they are 
slow—much slower than dot-matrix 
printers. Speeds range from a snail- 
like eight to 12 cps for the low-cost 
versions to about 60 to 75 for the very 
best, which cost upward of $3,000. 
For the budget-minded, don't get your 
hopes up for anything past 20 cps 
(adequate for small jobs, such as an 
occasional letter, but slow for most 
business applications). 


Ink jet 


New printing technologies are con- 
stantly being introduced. A somewhat 
old technology that's literally been 
given a spark of new vitality is the 
ink jet, a type of printer that shoots 
ink onto the paper in a fine spray. 
(I can just see future ads for these 
printers: "Dont say it; spray it") 

So far, only one ink-jet printer—the 
Olivetti PR2300—is anywhere near 
the under-$500 range, and even it 
misses by $50. I have included it be- 
cause it is so close to the bargain cut- 


printers are 


Proportional printing is currently available 
on one model, the Leading Edge Prowriter. This 
type style can add an extra flair of quality 


Expanded print, 
++ fh coum 
Dp = 
emphasi =. 


here, 
U = сч For 


Compressed print is typically used when working 
with electronic spreadsheet programs or whenever 
more than 80 characters must be on one line, 


| Print faces and formats can be changed ing a switch or by issuing special com- 
mands from the computer's software. 


off price and because it represents a 
technology that will likely be common- 
place in the next few years. 

Actually, the trend has already 
started. Radio Shack has a new multi- 
color ink-jet printer that sells for 
$699. Diablo, a name well respected 
in printers, has an even-more-complex 
color model that costs just a little over 
$1,200. 

Ink-jet printers aren't as magical as 
many people think. In fact, the opera- 
tion of the PR2300 is simple: Carbon 
ink is forced out of a sealed cartridge 
and into a tiny jet nozzle. The ink, 
which is dry, has a small amount of 
explosive powder mixed into it. 

At the nozzle, the ink receives an 
electric charge that ignites it and pro- 
pels it toward the paper. Ink-jet print- 
ers made by other manufacturers work 
in different ways, but the effect 1s the 
same: small splashes of ink on the 
paper. 

Like dot-matrix printers, ink-jet 
models create characters out of a se- 
ries of small dots (and thus are sub- 
ject to the same criticism made earlier 
about dot-matrix units). Some have up 
to four jets, but most have just one 
—the ink is directed to various por- 
tions of the page by a piezoelectric 
transducer. The Olivetti PR2300, I 
found, takes a slightly different ap- 
proach. It creates one row of dots, then 
moves the paper up, making up to 
seven passes to create an entire line 
of text. 

The PR2300 can create characters 
with a seven-by-seven matrix at a top 
speed of 110 cps. Its special ink lets it 
use plain paper. (The Radio Shack 
printer needs a specially coated roll 
paper.) And because it's a non-impact 
printer (nothing hits the paper), its 
operation is very quiet, despite the ex- 
plosive charges. 

The advantages of ink-jet printers 
are many, even though they aren't 
the fastest printers around. For one, 
they don't need.a ribbon. The same 
amount of ink is delivered to the paper 
throughout the life of the ink car- 
tridge, so the image doesnt lighten 
with time as it does with a ribbon. 
And because nothing but ink touches 
the paper, there's much less chance of 
jamming. 

Is it the perfect printer? Far from 
it. Despite the obvious strengths of the 
PR2300—and all ink-jet printers in 
general—affordable models suffer from 
several problems. 

I found, for instance, that the print 


can be fuzzy. Splashing ink on a page | 


does things like that. Only one copy 
can be printed at a time, whereas im- 
pact dot-matrix and daisy-wheel print- 
ers allow multiple carbon printing. 


Continued | 


NIKON'S توت‎ OPTICS. 
IN BINOCULARS. 


Advanced technology and precision 
standards have made Nikon synonymous 
with the finest in cameras. And for over six 
decades they have pioneered optical inno- 
vations in high performance binoculars— 
reducing their size and weight while max- 

brilliance and clarity. 

Nikon's ultra-light Compact binoculars 
measure a palm-sized 4 x 3% x 142", yet 
their powerful 20mm lenses produce à 
bright, sharp image at 7 x . The high-eye- 
point design gives you wide (7.1°) full-field 
viewing. Perfect for concert hall and 
stadium. 

Folding rubber eyecups guarantee 
comfort and a shatterproof ee ok 
shell protects precision optics. Comes wi 
zippered case and neck strap. A 25 year 
warranty backs up Nikon's reputation for 


THE 
WINTER 
SLED 
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DESIGNED IN SWEDEN 


From the time you sit down and grasp the cing snye 


· THE SHARPER IMAGE 


optical and engineering excellence. You 
cannot buy a better pair of compact bin- 
oculars at any price. 


ORDER TOLL FREE 


Jis c - | "m 8 Eg 


Por fastest delivery credi card holders E- 
may call toll free. Order product be 
ZMNNT701 for the Nikon Com Bin- H 


oculars. Or send a check for $99 plus 
3.50 delivery. CA residents add 6% tax. 


800 344-4444 


Overseas/Canadian (415) 344-4444 


680 Davis Street, Dept 8344 
san Francisco, CA 9411] 
©1984 The Sharper Image 
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steering wheel to the moment you arrive at the bottom. ^ 


of the hill you'll enjoy a most exhilarating experience. 
THE GT SNO RACER transforms your favorite winter 
spot into a wild and challenging winter raceway. Be 
prepared to hit the slopes with the latest in Swedish 
design. The same Swedish tradition of quality engineering 
best known for the Volvo and Saab, now takes you one 
step further with the GT SNO RACER. In Europe HOT- 
SKIING with the SNO RACER is the latest winter sport. 


WINTER RACEWAY 

Hit the slopes in style. The GT's streamline design 
provides excellent steering response as you glide over 
the snow on broad sturdy skis. Even on sharp turns the 
wide steering ski up front accurately guides the SNO 
RACER without digging into the snow so there's no loss 
of speed. If you need to stop in a hurry there's a strong 
claw-like braking device that can also be used to cut 
down your speed...even on icy paths. If you fall off the 
built-in steering spring turns the front ski inward auto- 
matically bringing the racer to a quick stop so you won't 
have to charge downhill chasing after it. 


SAFE & SOLID CONSTRUCTION 

The SNO RACER frame is made of strong tubular steel 
with black epoxy finish. For your safety the steering wheel 
is engineered with a hollow center and is positioned 


well below the rider. All e 
corners and edges are rounded о “ 
prevent accidental harm. Measures -——X 
20Wx46Lx15H. The GT is tough bh o on 
enough to hold up to 550 Ibs so take 

a friend along for a high powered SNO RACER RIDE! 


EE EN ШШ ШМА COUPON WITH ORDERS ШЕ NE NI 


SHOP FASTER BY PHONE 


1-805-966-7187 


Or send a check or your credit card # [Diner's Club, VISA, 
MasterCard, American Express) for one SNO. RACER 
(#976) & $59.95 plus $5.95 shipping each. CA residents 
add 6% sales tax. Sorry no C.O.D. If not satisfied retum 
within 15 days for a prompt refund (less shipping]. 


STARSHINE OF SANTA BARBARA 
816B STATE STREET, DEPT. SR9 

SANTA BARBARA, CA 93101 

О Please send Starshine's latest Catalogue of Gifts, New Trends 
and Unusual Products "Not Available in Stores.” 
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create almost any type of graphics you 


(Olivetti claims that its PR2300 can 
print on multi-part NCR paper, which 
is a slight advantage). Also, ink-jet 
nozzles can wear out (surprisingly) or 
become clogged. Cleaning helps keep 
clogged jets from ruining your day, but 
when the jet gets too old to do its job, 
it's time to buy a new one. 


More than specs 


What do you look for when buying 
a printer? One thing is print speed: 
The more work you do, the faster you 
need your printer to work. The speed 
of a printer is always given in cps, yet 
there are other things that determine 
printer efficiency. 

One is bidirectional printing cap- 
ability. With this feature— which is in- 
cluded in most printers except the 
very-low-cost models—printing takes 
place in both directions as the print 
head moves from left to right across 
the paper and as it returns, right to 
left. This increases the overall effi- 
ciency (also called "throughput") of the 
printer by a few percent. It can make 
a difference, but not as much as many 
printer manufacturers boast. 

Another factor is a "short-line," 
logic-seeking print head, which is a 
confusing term for a simple function: 
The print head is always looking one 
line ahead to decide the shortest and 
fastest route to the next printing posi- 
tion. Again, logic-seeking heads in- 
crease the throughput of the printer 
by several percent. 

Still another important speed ele- 
ment is the rate with which the paper 
is pulled through the printer. The 
paper-feed speed is called the slew 
rate, but unfortunately it isn't usually 
part of the manufacturer's specifica- 
tions. Look for it whenever you can. 
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wish. However, your computer must be 
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PRINTER 


programmed with necessary software. 


An acceptable slew rate is more than 
three to five inches per second. 

The way the paper advances through 
the printer is also worth considering. 
A printer can have two means of push- 
ing paper through its guts: friction 
feed and tractor, or pin, feed. 

Friction feed is the same as that 
used in a regular typewriter. The pa- 
per is pinched between a platen and 
other rubber rollers and forced up past 
the printing mechanism. Friction feed 
is required for single sheets of paper, 
roll paper, or envelopes. 

Tractor feed is used with continu- 
ous computer forms—paper with holes 
on both sides—such as fan-fold paper, 
computer checks, mailing labels, and 
so forth. Small pins in the tractor 
mechanism engage these holes and 
pull or push the paper. 

The better printers have both fric- 
tion and tractor feed. The tractor mech- 
anism is typically built in, and you 
switch a lever to alternate between the 
two feed types. Some models, such as 
the Gemini 10, however, have a sepa- 
rate tractor feed. It snaps in place 
when needed and is removed when you 
want to print on single sheets. 

Not all tractor mechanisms are cre- 
ated equal, however, as I found out. I 
tried using a set of five-inch mailing 
labels in the Epson RX-80, only to find 
that the tractor mechanism isnt ad- 
justable; it’s preset for standard 8v5-by- 
11-inch paper. Epson offers an option- 
al, adjustable tractor mechanism as 
an add-on, but it's $40 more. When I 
tried it, I watched in horror as the in- 
dividual mailing labels I used peeled 
off the backing when they came up 
into the print mechanism. I learned a 
lesson: Try the printer at the store to 
be sure it will work with the types of 


paper and forms you'd like to use. 

Nearly all printers are available in 
two different versions: parallel and 
serial. This is the type of electrical 
connection (interface) that the printer 
uses to get information from your 
computer. (Serial printers get data one 
bit at a time; parallel printers get all 
eight bits at once.) 

Both types do the job equally well, 
but a serial printer can cost up to $250 
more than the same printer with a 
parallel interface. It's important to 
know, however, that the printer must 
match the type of interface available 
on your computer. (Check its manual.) 
A parallel printer will not work with 
a computer that has only a serial 
interface, and vice versa. 

Most parallel printers use what's 
called a Centronics-type connector; 
most serial printers use 25-pin RS- 
232C connectors. But there is no stan- 
dard. With a printer that doesnt fit 
these molds, always consult your deal- 
er: Have him come up with the cable 

Continued 


Printer speed 

How fast should your computer printer be? | 
A general rule of thumb is shown below. | 
It's based on a 40-hour week and a 25- 
percent printer-duty cycle (which is the 
amount of time per day the printer is ac- 
tually working—or the manufacturer-rec- 
ommended maximum of two hours per 
day). But there are other things to con- 


sider, such as the following. 
Printers contain their own built-in mem- 


| ory for holding the characters to be printed. 


If this memory is big enough, your entire 
text can be sent for printing while the com- 
puter is free to do other work. That could 
make printer speed less important to you. | 
Although most printers can hold only a 
few lines of text, some allow you to add 


| more memory to hold three or four pages. 


If that's not enough, special computer 
boards and boxes (called print spoolers or 
buffers) are available that hold up to 30 | 
pages. 

Also, some word-processing software, 
such as WordStar, has a built-in spool- 
ing program. With this, you can print while 


| working on another document. But try the 


printer at the store with the software you 
use. In one of my tests, | found that one 
printer—rated at 100 cps—worked at 


| about 15 cps with WordStar. It was caused 


by an incompatibility between the software | 
and the printer's internal hardware. 


Pages per week Minimum printer speed 
(cps) 


10-20 
20—35 
35-75 
70—100 
100—140 
140—160 


1—50 
50—100 
100—200 
200—300 
300—400 
400—500 


10" x 10" panel 


FRESH AIR 
* BREAKTHROUGH! 


AT LAST...EFFECTIVELY REMOVE 
HARMFUL, IRRITATING SMOKE, DUST 
AND POLLEN FROM YOUR HOME AND 
OFFICE AIR. 


IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T WORK THEN READ THIS... 


Is your indoor air fresh, clean, and alive? Indoor air pollution is 
becoming a national health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests 
show that these noisy, toy-like devices which emit chemical "citrus" 
odors are no match for The Collector, by Zestron, in thoroughly 
cleaning indoor air. 


ZESTRON BRINGS YOU NATURE'S ANSWER 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness. alertness and vitality similar to that 
experienced in the fresh mountain air. In addition, even hospitals use 
ionizers in some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions of these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 
Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR 
takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on 
Zestron's exclusive easy to clean Collector Panel. 


AMAZING DEMONSTRATION! 
Unplug your COLLECTOR, place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users write: “| simply cannot believe how much better | feel." 
Dr. E.K., D.D.S.-- MA: "I smoke heavily and it has cleared the air as 
advertised." С.Р. .--МА; "It has done everything you say. Гт amazed 
at the clean air. how it absorbs odors and collects dust." P.M. --K.Y. 
When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 


experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 
The COLLECTOR. by Zestron. is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
cleaning increases with more ion output, and Zestron ionizers give 
you the highest output. Check the comparison chart below. Don't 
buy any ionizer not stating output using the industry standard of 
ions/cc/sec. at one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
ions/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
Modulion 75,000 NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit. you will see 
greatly reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
tor 30 days. If for any reason you are not satisfied, return theunit for a 
full refund. The COLLECTOR has a full one year warranty on both 
parts and labor excluding abuse. 


Heorders are pouring in. Customers write: "We are enjoying the 
results of the first one and are ordering two more." Dr. J.B., 
M.C.—CA; "I'm a distributor for three other ion companies, and have 
to say | am extremely, extremely impressed." T.N.—CA. 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNIT Y. 


TO ORDER —CALL TOLL FREE 800-372-1200. 
In Calif. 800-392-1200 or (408) 371-1200. TWX 910 590 8032. Use your 
credit card or send check or money orderto Zestron, Inc. Dept.P-1 , 
1901 S. Bascom Ave., Campbell, CA 95008. Add $4.00 shipping and 
handling per unit. (Calif. residents add 6.5% tax.) Orders outside U.S. 
add 15% to unit cost. Order one at $119.95 or two at $109.95 each. For 
additional quantity discounts, call Zestron, Inc. 


*x*xNEW PRODUCT RELEASE хх 
CALL TOLL FREE ABOUT OUR NEW AUTOMOTIVE UNIT. 


Low-cost computer printers 


to go from your computer to your new 
printer. (Then you come up with the 
$25 to $50 to pay for it.) 

Because the characters of a daisy- 
wheel printer are on small discs, it's 
a snap to change type fonts. Just pop 
in a new daisy wheel. With most mod- 
els, you can choose from among sev- 
eral type styles in a variety of pitches. 
Pitch tells you the width of the char- 
acters, expressed in number of char- 
acters per inch, or cpi. 

With the Bytewriter, for instance, 
you can select among Letter Gothic 
12 pitch, Courier 10 pitch, Mikron 15 
pitch, and about a dozen others. It 
takes just a few minutes to replace the 
daisy-wheel discs. 

Font changes are possible with dot- 
matrix and ink-jet printers, too. (Most 
printers also do several foreign char- 
acters and alphabets.) But instead of 
changing a part, the fonts themselves 
are stored electronically (in a read- 
only memory chip) within the printer. 
They can be called up under computer 
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control or by a small selector switch 
located within the printer's body. 

The Olivetti PR2300 ink-jet printer, 
for example, has three built-in pitches: 
10, 12, and 15. They are changed by 
the software running in the compu- 
ter (such as a word-processing pro- 
gram). The PR2300 can also print 
these three pitches in compressed 
(very small print), double-height, dou- 
ble-width, and boldface style (see sam- 
ples). Most dot-matrix printers also 
have these same capabilities. Some, 
such as the Mannesmann-Tally Spir- 
it-80 and Gemini 10, can also print 
italics. 

For a really professional look, one 
printer—the Leading Edge Prowriter 
—can print in proportional mode. That 
means "thinner" characters will take 
up less space on the line than "fatter" 
characters: 1's and 1’s take up much 
less space than w's and m's. Result: 
more-professional-looking text, such as 
what you're reading here. (To justify 
left and right margins, however, you'll 


also need a word-processing program 
that can handle proportional printing.) 

Dot-matrix and ink-jet printers cre- 
ate a “data-processing” draft in their 
standard print-once mode. But most 
of them also. have the ability to do 
overprinting— printing each character 
several times. This can create a bold- 
faced look, as well as fill in the spaces 
between dots to produce so-called "cor- 
respondence quality"— somewhere be- 
tween data-processing and daisy-wheel 
solid-font letter quality. This, natur- 
ally, slows down the cps speed, but it’s 
a nice feature to have for special jobs. 


Graphics, too 


Because of the way they form char- 
acters out of individual dots, the 
versatility of ink-jet and dot-matrix 
printers also enables them to print 
graphics. Most printers enable you (or 
rather, the computer) to choose from 
among standard built-in graphics sym- 
bols to create an image. But some 
printers have “dot-addressable” graph- 
ics capability, allowing the computer 
to place individual dots at specific 
places on the paper. With software 
that supports dot-addressable graph- 
ics, you'll be able to print out what- 
ever you see on the computer screen. 
For color graphics, there’s even an 
under-$500 color dot-matrix printer, 
the Axiom AT-700. It prints in any of 
seven distinct colors. 

Printers, even with their recent 
price cuts, may still be one of the most 
expensive elements in your compu- 
ter system. And they are mechanical 
beasts, so it’s unlikely that prices will 
drop much more. 

But with the features Гуе talked 
about, there's hardly a reason to spend 
more than $500 for a personal-compu- 
ter printer. By the way, do you know 
anybody who wants to buy a good, 
used printer? It's only a year old and 
originally went for $1,000.... 


Characters are printed on paper us- 
ing either the daisy-wheel, matrix (pin 
or ink-jet), or rotating-platen tech- 
nique. The daisy-wheel method pro- 
duces high-quality print because each 
character is fully formed and struck 
against a ribbon (similar to a conven- 
tional typewriter's). The matrix method 
"creates" a character as the print head 
sweeps across the paper by actuating 
any number of horizontally stacked 
pins or by igniting explosive ink and 
spraying it through small jet holes. The 
rotating platen contains ribs to form 
each character. When the platen turns 
to the correct rib position, the hammer 
strikes the ribbon, printing the dots. 
The print quality from dot-type print- 
ers depends on the number of horizon- 
tal dots (controlled by the electronics) 
and the number of vertical dots (deter- 
mined by the amount of pins or ribs.) 


Now NRI takes 
TRS-80 Model 4 


you inside the new 
microcompu 


ter with 


disk drive to train you at home as the 


NRI teams up with Radio Shack | 


advanced technology to teach 
vou how to use, ram and 
service state-of-the-art — 

Its no longer enough to 47” 
be just a programmer or a tech-8 = 
nician. With microcomputers ии 
moving into the fabric of our 
lives (over 1 million of the 
TRS-80™ alone have been | 

sold), interdisciplinary 
skills are demanded. And 
NRI can prepare you with 
the first course of its kind, covering the 
complete world of the microcomputer. 


Learn At Home 

In Your Spare Time 

With NRI training, the pro- 
grammer gains practical knowledge 
of hardware, enabling him to design 
simpler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
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Now training includes either the TRS-80 Model 4 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


new breed of computer specialist: 


quickly and easily. : 

Only NRI gives you both kinds 
of training with the convenience of 
learning at home. No classroom pres- 
sures, no night school, no gasoline 
wasted. You learn at your convenience, 
at your own pace. Yet youre always 
backed by the NRI staff and your in- 
structor, answering questions and 
giving you guidance. 

TRS-80 Model 4 Plus Disk 
Drive To Learn On and Keep 

NRI gives you hands-on training 
on the latest model in the most popular 
line of Radio Shack microcomputers: 
the TRS-80 Model 4. 

You not only learn to program 
your Model 4, you learn all about it... 
how circuits interact...interface with 
other systems... gain a real insight into 
its nature. Under NRI's guidance, 
you even install a disk drive, verifying 
its operation at each step. 

You also work with a professional 
4-function digital multimeter and the 
NRI Discovery Lab® performing over 
60 separate experiments. 

The powerful, versatile TRS-80 
Model 4 microcomputer disk drive and 
other equipment you train with are 
yours to use and keep! 
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Same Training Available 
With Color puter 
NRI offers you the opportunity to 
train with the TRS-80 Color Computer 
as an alternative to the Model 4. The 
same technique for getting inside is 
enhanced by using the new NRI- 
developed Computer Access Card. Only 
NRI offers you a choice to fit your 
specific training needs. 
The Catalog is Free. 
The Training is Priceless. 
Get all the details on this exciting 
course in NRI's free, 104 page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, Video/Audio Servicing... 
12 different career opportunities in all. 
Keep up with the latest technology as 
you learn on the latest model of the 
world’s most popular computer. If card 
has been used, write to: 
— I 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 


Do-everything 


soffware 


@ A new generation of personal-computer software integrates all the common business 
applications in one package. You shift from word processing to spread-sheet analysis to 
data management to graphics without changing programs. The trade-off: Most do-everything 
software packages will run only on computers having 128 kilobytes or more of RAM. 


By GORDON MC COMB 


ext to the whirring of disk 
drives, the most familiar 
sound to personal-computer 
users may be the thrumming 
of fingers. The telltale thrum occurs 
during many routine operations—in- 
cluding loading programs and saving 
data— when the user must sit and 
wait while the computer slowly does 
its thing. Considering that microproc- 
essors are able to perform a million 
or more operations per second, trans- 
ferring programs and data between 


RAM and disk is more like taking the 
slow boat to China. 

The waiting is particularly bother- 
some when you make frequent changes 
from one type of activity to another, 
as many business people do through- 
out the day. Now, a new generation of 
personal-computer software puts an 
end to much of the finger thrumming 
by combining several applications in 
one program. 

Such do-everything programs—also 
known as integrated, multi-function, 
all-in-one, or second-generation soft- 
ware—include graphics, data manage- 


ment, word processing, and other 
applications, often at a price far lower 
than the combined prices of programs 
purchased separately. Going from one 
application to the other—and passing 
data between them—is as simple as 
pressing a button. And because every 
application module of the programs 
uses the same commands, the pro- 
grams can be mastered in a fraction 
of the time it takes to learn conven- 

tional programs. 
Do-everything programs rely heav- 
ily on advances in computer technol- 
Continued 


Apple Lisa integrates six functions in one package, making extensive use of windows, icons, and a one-button mouse. 


QUALITY LIGHTING INSTRUMENTS 
AT PRICES SO LOW, 
WE KEEP OUR COMPETITION 
IN THE DARK! 


euim iy Ps uenia DUAL FLUORESCENT 


[p ee 


COMBINATION 
LAMP 


Combines the features of fluorescent 
and incandescent light. Combination 
switch. 45" arm reach. Heavy duty 
metal construction. Spring | 
balanced arms. UL approved. 
Baked enamel finish. Heavy 
duty clamp bracket included. 
Porcelain socket for incandescent bulb. Uses 
standard circline T-9 22W fluorescent tube and 100W 
standard light bulbs, included. Double insulated 
shade. Available in chocolate brown or ivory. 


ORDER NO. 1-4 9-11 
80-FLS113 $54.95 $49.95 


MAGNIFYING 
LAMP 


Really brings your work close, 
keeps it well lit with daylight bulb. 
45° arm reach. All metal 
construction. Spring balanced 
arms. UL approved. Baked 

enamel finish. Heavy duty clamp bracket 
included. Standard T-9 (FCL 22W) circline tube 
included. 5", 3x polished glass, distortion free lens 
included. 3 conductor grounded cord. Available 

in ivory or chocolate brown. 


ORDER NO. 1-4 5-11 
| 55 554.95 


Provides sufficient illumination 
to any work area. 45" arm reach. 
Heavy duty metal construction. 
Spring balanced arms. UL 
approved. Baked enamel 

finish. Heavy duty clamp 
bracket included. Two 17", 15W standard T-8 
fluorescent tubes included. Grounded 

3 conductor cord. Available in black and ivory. 


ORDER NO. 1-4 5-11 
80-FL112 $49.95 $44.95 


| euer 
SPEC. 


REFLECTOR 
LAMP 


Brushed aluminum 
reflector. Reflects all of 
the bulb's intensity. 
Equipped with a 

wide outer shade. 

40" arm reach. Metal 
tube construction. Hidden arm spring. UL 
approved. Clamp bracket included. Porcelain 
bulb socket. Insulated shade. Takes standard 
incandescent bulb (100W maximum). 
Economically priced. Available in ivory only. 


ORDER NO. 1-4 5-11 
80-SL300 $21.95 $18.95 


SY DID | 
SPET. ACCESSORIES 


Tilt adaptor with horiz/vert 
adjustment. $4.95 
ORDER NO. 80-LTA120 


BENCH LAMP 


This popular lamp combines 
contemporary design with 
functional convenience. It is 
well constructed and 
low priced. 37" arm 
reach. All metal i 
contruction. Spring | 

balanced arms. UL approved to 100W. Baked 
enamel finish. Clamp bracket included. 
Porcelain socket. Lamp adjusts to any position. 
Available in black, brown, ivory and white. 


ORDER NO. 1-4 5-11 
80-LT$103 $14.95 $13.95 


iret tube for 
FL112. $2.80 
ORDER NO. 80-MX112R 


Replacement tube for FLS113 
and MX114. $5.95 
ORDER NO. 80-MX124R 
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VISA, MASTER CARD accepted. No surcharges. | QTY. ORDER МО. COLOR PRICE SHIPPING EXT. ; 

®) UPS charges will be added. — : —— 80-FLS113 —— | س‎ 4 

— То order by credit card call TOLL FREE: |: 80-М14 $ $500 $ : 
800-423-5336, IN CALIF: 800-382-3663, NON ORDER INFORMATION: = . 80-1112 $ $6.00 $ : 
213-701-5850. PREPAID: Certified checks and money orders. Add зв . 80-LTS103 bE $350 $" 
shipping charges. CA residents add sales tax. =  80-SL300 IVORY و‎ $400 $ "® 
PERSONAL CHECKS: Allow 3 weeks to clear. , ПО 80-LTA120 ADAPTOR P; $2 00 с 
NO PURCHASE ORDERS OR OPEN ACCOUNTS—NO EXCEPTIONS. * — 80-MX119R TUBE $ — $2.00 s : 
To Order Call Toll F — ———— 80-MX124R TUBE ЕРИННИН $2 00 ب‎ и 

(800) 423-5336 : CREDTCARDE — — — — бивтотАа$ i: 

LX E " O M/C O VISA EXP. DATE: << TAX/CHARGES$__m._ г 

alif. Toll Free —— : NAME; TOTAL я 

ELECTRONICS (800) 382-3663 : 4008585 1 1 

18215 PARTHENIA STI STREET Local € | ———— = — SIAR —_ В, > 
NORTHRIDGE, СА 91325 (213) 701-5848 = БІСМАТВИЕ RE 3 
| * SEND ТО: ORA ELECTRONICS 18215 PARTHENIA ST., NORTHRIDGE СА 91325 + 


Г. Send те 
| Burpee’ free 1984 | 
| garden catalog! 


Its packed with over 400 vegetables and | 
650 flowers—including new varieties 
and Burpee exclusives! Plus fruits, 
shrubs, garden aids, and more! Send for 
yours ow! p^ 


Clip and 
mail today! k 
W. Atlee Burpee Co. 
3884 Burpee Building 
Warminster, PA 18974 


Name | 4 
(Please print} 
Address lO —S ~ 


City 


State و‎ ——— E 
(If you ordered from Burpee in 1983, your new Catalog 
will be sent to you automatically in Januar y.) 


ИШЕН ШШШ ПИШ © Aee Burpee Со. 1984 


Before you buy 
a Honda-type ATV 
consider the American 


SUPER TR 


> =. Kit price 
|! starts at 
NC $859.95! 
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| Do-everything software 


ogy—such as faster microprocessors, 
hard-disk data storage, and large 
amounts of memory. Many also use 
state-of-art input and display tech- 
niques: electronic pointing devices 
called “mice” (see photo), graphic 
screen elements called "icons," and the 
ability to split the screen into overlap- 
ping ^windows." Because many current 
personal computers are not equipped 
with such advanced capabilities, how- 
ever, true multi-function software 


Other approaches to integration 


py 


(OVERVIEW 


‘The current trend in text pro 


" 5 E: T ng 
Sophisticated users, . 
ch alio 


t is LIETY 


COMMAND: AT pha Copy Delete Format Gallery 
rint Quit u^ search Transfer Undo 


Options ] 
m' document or press Cancel 


Combining many applications in a single pack- 
age Is one way to meet the demand for 


| integration. But because such packages use 


so much memory, some software publishers 
are taking other approaches. 

“Our series of programs provides integra- 
tion yet avoids the pitfalls of condensed, all- 
in-one software,” says Bill Gates of Microsoft, 
an industry leader. The Microsoft series is an 
example of component-type integration— 
families of stand-alone programs having a 
common command structure and some form 


TT T | of data-sharing. 


e a 40% to 190% larger engine 

e more hauling capacity 

e automatic transmission 

е full, four-shock suspension 

e easy turning true-differential axle 


How can you get so much more 
machine than those foreign-made jobs 
and still pay less? You build the Carl 
Heald SUPER TRYKE yourself from an 
easy-to-assemble kit. And customize it 
with a long list of accessories. Compare! 
Call or write for FREE color brochure 
today! Ask about our bike and hauler kits, 
too. You'll see how building it yourself gets 
you a LOT MORE MACHINE for LESS! 


Call TOLL FREE In Michigan call 
1-800/253-1030 616/849-3400 


CARL HEALD, INC. 2257 | 
P.O. BOX 1148, BENTON HARBOR, MI 49022-1148 
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Right now, the series includes only Multiplan, 
Microsoft's successful stand-alone spread- 
sheet program, and Word (photo). Components 
for graphics and data management are ex- 
pected soon. Commands are invoked in the 


| same way for the entire series, and the ac- 


tual instruction is the same, except for tasks 
that are unique to that program. The new 
Microsoft programs also employ windowing 
and mouse control, and they permit data to 
be “pipelined” (see text) from one program 
to another. 

Although component programs offer many 
advantages, they remain essentially stand- 
alone products. A third approach to integra- 
tion (operating-environment programs) strings 
together unrelated programs into a manage- 
able package. Operating environments aren't 
application programs in themselves. Rather, 
they provide a shell (a computer-to-human 
interpreter) so that the same general com- 
mands do the same thing in each of the pro- 
grams in the operating environment. 

Of the programs of this type on the market, 
one called DesQ may be the most sophisticated. 
DesQ lets your old software do new tricks: 


4 hi 
ormance to pr: 


that’s practical for all computers is 
still some time away. 

The memory limitation leads to an- 
other problem: Because do-everything 
software packs so much into one pro- 
gram, the individual application mod- 
ules are often less complex than the 
best stand-alone programs. For that 
reason, some major software houses 
have eschewed full integration and 
instead satisfy the demand by offering 
separate “component” programs using 
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multi-windowing, mouse control, and easy 
data transfer between programs. You can load 
off-the-shelf favorites, such as WordStar, 
dBase 11, or VisiCalc, into the system and run 
several of them at the same time. 

"|n order to get DesQ up and running with 
each program," explains Gary Saxer of Quarter- 
deck, originator of the program, "you must 
first ‘train’ it to use each software package. 
These training sessions involve starting the 
program, performing complex data-transfer 
routines, saving the current document on disk, 
and so forth. After the commands have been 
learned, the programs are recalled by simply 
pressing a button or by pointing the mouse 
at the desired function.” 

The individual programs can be contained 
in windows, and DesQ can manipulate each 
pane independently: They can be stacked, laid 
side by side, enlarged to fill the entire screen, 
or reduced to contain just one word at a time. 
Certain standard programs will not work with 
windows, however. You can't get a window 
around SuperCalc, VisiCalc, or nearly any other 
electronic spreadsheet with DesQ, for ex- 
ample. And if you have the latest version of 
WordStar (3.3) for the IBM PC, you can't use 
windowing, either. That's because the program 
bypasses the computer's operating system 
(where DesQ works) and "talks" directly to 
the video-display circuitry. Operating environ- 
ments still work with these programs, but their 
windowing capability doesn't. 

Another problem with operating-environ- 
ment programs is that they require hefty 
amounts of RAM because each program that's 
included takes up its own share of memory. 
The minimum RAM required to operate DesQ 
is 256K.—G. M. 


common commands, or by providing | 


an "environment" for linking unre- 
lated software (see box for more about 
these lesser levels of integration). 
The leading do-everything programs 
are Lotus 1-2-3, Context MBA, Peach- 
text 5000, and VisiCorp VisiOn. These 
and several others (see table) run on 
the IBM PC and compatible comput- 
ers. Apple's software for its Lisa com- 
puter combines as many functions as 
any of those. In addition, multi-func- 
tion packages for two lower-cost com- 
puters, the Apple II and Commodore 
64, have recently been introduced. 


No exit 


MBA is representative of the group. 
None of its functions (communications, 


electronic spread sheet, business graph- | 
ics, word processing, and data manage- | 


ment) is anything new. Packaging them 


together is the twist. Gib Hoxie, presi- | 


dent of MBAs Context Management 
Systems, told me how it works: "For 
example, if I'm working in the elec- 
tronic spread-sheet program and want 


to check my electronic mailbox to see | 


if something has come in, I momen- 
tarily exit the spread sheet, fire up the 
communications program in another 
window, and look in my mailbox. 

“If something is there," he continued, 
"I can answer it immediately or store 
it for later. When I'm through, I can 
jump back into the spread sheet and 
continue working as if I never left it." 

Lotus 1-2-3 is similar in many re- 
spects, but it offers only three applica- 
tions: spread sheet, data manager, and 
graphics. Because 1-2-3 has fewer ap- 
plication modules, more is packed into 
each of them than in MBAs equiva- 
lent modules. 

VisiOn is a little different in that 
it is not limited to the applications 
that come with the package; others 
can be added as time goes on. Thus, 
it is called *open ended." 

Probably the toughest aspect of in- 
tegration is the ability to share data 


between programs. MBA manages it | 


by linking all the programs to a work 
space composed of cells, such as those 


found in spread sheets. Put a number | 


in a cell, and each application can refer 
to it. Change the number, and each 
application is automatically affected. 
Lisa has a much weaker data-sharing 
scheme: You must tell each application 
specifically where to get information. 
Let's say you've finished an electronic 
spread sheet and want to make a 
graph from it. You tell the LisaGraph 
program where to extract its informa- 
tion from the spread sheet. Then if 
after printing out the graph you no- 
tice a bit of information is wrong, you 
must first change the data in the 
Continued 
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The Quality Alternative * 
High-Cost Inflatable Boats! 
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for an inflatable boat? 
Modem technology and new, 
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long-lasting inflatables. 
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SEA 
EAGLE 8 


ET rures. E F- i + - 
97к46, Ив. 28 — 
Holds 4 adults. 3 HP capacity 
Costs just $225 


HEARING AIDS 
= 50% ОР 


COMPARABLE 
AIDS 


SPECIAL OFFER и READERS OF POPULAR SCIENKE MAGAZINE 


BODY AIDS 
MODEL 598 


e Small and Slender 
* Most Modern Styling 


* Inexpensive to Operate 
* Lightweight Aluminum 


Case 


399" 


BEHIND THE 
EAR AIDS 
MODEL 270 
* Fits Comfortably, Inconspicuously. 
* Separate Telephone Coil for Clarity. 


* High/Low Range on Volume Control 
e Separate ON and OFF Switch 


1995 


GET QUALITY HEARING AIDS AT AMAZINGLY LOW PRICES BECAUSE WE SELL 


. DIRECT 


HUGE SAVINGS 


Buy direct—Eliminate dealer markups 
and commissions 


30 DAY FREE TRIAL 


We ne ^d the Aid of your choice— 
FREE T no obligation. 


TIME PAYMENTS 


Tima payments arranged alter you are 
satisfied with the Aid of your choice. 


Jory - 
LLOYD'S 
TRUST THE 
CUSTOMER 
PLAN 


Our Trust the Customer Plan 
has been а resounding suc- 
cess for over 90 years. We've 
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Do-everything software 


spread sheet and then go back into 
LisaGraph and tell the computer to 
re-extract the data. 

A middle ground between the two 
systems, used by Microsoft's family of 
component-integrated programs (see 
box), is called the pipeline method. 
The programs keep track of when data 
are being shared and prompt the user 
to run the second program when a 
change has been made in the first. 
When the second program is loaded, 
the change is made automatically. 

Not all integrated software employs 
windowing, icon graphics, and mouse 
control, but these techniques make it 
much easier to learn and run the 
programs. 

Windows let you view several jobs 
at once through individual frames on 
the screen. Each window shows a por- 
tion of your current work sheet for the 
various program applications, but you 
handle them as you would shuffle pa- 
pers on a desk. 


Open-and-shut case 


MBA shows up to four windows at 
once, each occupying a corner of the 
screen. Lisa and VisiOn show more 
windows (limited only by the memory 
of the computer), and these can be 
stacked one on top of the other. Ex- 
cept for the top window, you see just 
a corner of each document in the pile. 

Stacking comes in handy because 
you don't always need to see the com- 
plete window; sometimes you just need 
to know that it's there and that you 
can easily get it if needed. The "active" 
window, the one you're working on, is 
always on top of the stack. If you want 
to work on something else in another 
window, you just call up the pane you 
want and it's placed on top. When 
you're done with a window, you sim- 
ply close it, and it's out of sight. 

One facet that takes getting used 
to is that windows cut off information 
outside their frames. If a document 


Related spread-sheet, word-processing, 
and graphics files shown through Con- 
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text MBA's windows. Communications 
and data management are available. 


Movement-tracking mouse lets you se- 


lect options by pointing instead of typing 


a window that shows only the upper half 
of the screen, the letters dont shrink; 
you simply see only the top half of 
the document. You can usually change 
the windows' dimensions, however. 
Another advanced feature of some 
do-everything programs is the use of 
pictures, or icons, to represent com- 
mon commands. With Lisa, these are 
everyday items such as file folders, 


commands. Microsoft's mechanical 
mouse has two programmable buttons. 


cursor over the icon and hit a button, 
and the computer responds according- 
ly. Indicate the file folder, and you can 
work on a document. Point at the 
trash can and you delete it. 

Icons are designed to make it eas- 
ier to learn a program. You simply 
point to familiar pictures on the screen. 
But there is a reverse side, too. For 
experienced users, entering commands 


fills the entire screen and you putitin scissors, and trash cans. Position the Continued 
Buyer's guide to do-everything software 
| Program| Special | Program capabilities 
| Min. Нага E i B 2 E 
Price For memory disk Е 2 5 E. E | 

Company —— Name ($) computer req. (K) req. = 23 | © d | Comments 
Apple Computer Lisa 1,195 Lisa 256 Yes Yes Contained in Lisa work-station computer only 
Business Sol. Incredible Jack 179 Apple Il 48 No No کل‎ Also contains mail-merge feature 
Commodore Magic Desk 99 Comm. 64 64 No No Joy-stick or mouse controlled 
Context Mgt. Syst. Context MBA 695 IBMPC 128 No Yes Hewlett-Packard computer version $100 more 
Lotus 1-2-3 495 IBM PC 192 No Yes rd Be yr | versions for other MS-DOS machines available 
Metasoft Benchmark _ 499 ІВМ PC 96 No | No E pe | [o we . | For MS-DOS and CP/M-86 operating systems 
Peachtree Peachtext 5000 395 |BMPC 128 No No [we d o o o o W p ри | Also includes thesaurus and spelling checker 
Pyramid Data Number Cruncher 395 IBMPC 128 No No [и | Iw ıı | Text editor; not true word processor 
Ticom Systems Final Copy 495 ІВМ PC 64 No .. No |“ | ЕГ — 5 1 1j | Contains data-and-text- -merging capabilities 
VisiCorp VisiOn na IBMPC 256 Yes Yes [e jew lew we Versions for other MS-DOS machines available soon 
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High Toalkmolony 


In Low Voltage Lighting 


The $29.00 System that keeps light bulbs burning until the year 1992! 


The low-voltage Perma-Lite™ lighting 
system can turn all your household incan- 
descent light bulbs into miracle bulbs that 
will burn up to 100 times longer, use less 
electricity and save money! 

Until recently, only the largest busi- 
nesses and corporations could afford low- 
voltage lighting systems. That's because 
such systems required extensive rewiring 
and expensive transformers. And of 
course, only licensed electrical contrac- 
tors could install them. It was all very ex- 
pensive, but compared to the mo ney 
saved in energy, labor and light b 
costs, was well worth the investment. 


Now ceramic micro chip 
technology for the home 

Thanks to Ceramic Micro Chip Tech- 
nology, you can equip your own home 
with a low-voltage lighting spram and in- 
stall it yourself in less than 10 seconds! The 
cost: $29.00 for 12 conversions, that’s less 
than $2.41 per bulb! 


are guaranteed! 

Your Perma-Lite™ converted light 
bulbs now burn up to 100 times longer. For 
example, your ordinary 750-hour light 
bulb will burn out in less than 31 days if 
burned continuously. An identical light 
bulb with one Perma-Lite™ will burn 75,000 
hours or 8 years if used continuously. You 
would not have to replace another light 
bulb until the year 1992! If the light bulb 
was used less frequently, it could last you 
a lifetime. The best part is that Perma-Lite™ 
comes with the manufacturer's 8-year 
warrant y! 

Also, Perma-Lite'" reduces a bulb's 
energy usage by as much as 4196. Because 
lighting can account for a much as 5096 of 
your entire electricity bill, you realize a 
tremendous savings over a short period of 
time. 


to install. 
ust attach one self-adhesive Perma- 


Lite'" to the end of any incandescent bulb 


and screw it into the socket. It's that sim- 
ple! Perma-Lite'" can be used with any in- 
candescent light bulb including flood 
lamps and spotlights. (Perma-Lite'" cannot 
be used with 3-way or fluorescent bulbs.) 


Perma-Lite’s™ secret. 
Perma-Lite’s™ secret is its built-in semi- 
conductor. It goes to work immediately by 
converting the standard household elec- 
tricity going into the bulb from 110 volts of 
alternating current to 87 volts of pulsating 
direct current. The bulb thus burns much 
cooler and gives off a warm, radiating 
glow that's easy on your eyes. It's even 
perfect for household accent lighting. And 
because Perma-Lite'" contains no moving 
parts, there's nothing to wear out. It can be 
reused indefinitely! 


of the art design. 

Perma-Lite™ is the only CERAMIC 
Lamp Rectifier made and should not be 
mistaken for the plastic imitation. Perma- 
Lite™ is manufactured from technical grade 
ceramic. Its ceramic insulator is designed 
to dissipate heat away from the delicate 
semiconductor inside. This is important 
on consider the temperatures gen- 
erated inside a light bulb can exceed 
4,000” Е The resulting temperature at the 
base of the light bulb can easily exceed 
300° Е No other material, including so 
called flame retardant plastics, can with- 
stand such high temperatures. 


Something for nothing? 
Where low-voltage Perma-Lites'" are 

used, you will notice a slight reduction in 

the amount of light. However, light output 

can be increased by merely choosing 

bulbs of slightly higher wattage. When this 

is done, energy savings are not as great, 

Lite's'" 


but all of Perma- other advantages 
will remain unchanged. 

Who's using 
Perma-Lites?™ 


Perma-Lite™ saves thousands of dol- 
lars a year for major hotel and restaurant 
chains, businesses and homes throughout 
the country. Perma-Lites™ are currently in 
use on the Golden Gate Bridge, Statue of 
Liberty and at Candlestick Park — to 
name just a few. 

The same ceramic micro chip tech- 
порта that keeps Ше lights in the Statue 

erty burning can keep your home 
ly lighted for the next 8 years. 

E try this set of Perma-Lites™ in your 
own home risk free for 30 days. If Perma- 
Lite™ isn't everything we say, just return it 
for a prompt and courteous refund. We 
know that once you've tried Perma-Lite™, 
you won't want to be without it. And re- 
member, Perma-Lite'" comes with the man- 
ufacturers 8-year warranty! 


ORDER TOLL FREE. 


For fastest delivery, credit card 
holders may call toll free. Order 
product 1012 for 12 Perma-Lites.'" Or 
send a check for $29.00 plus $1.50 


| for delivery. California residents 


add 6% tax. 
1-800-824-7888 


ask for operator 83 
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San Francisco, CA 94111 
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-| “Hard-to-Find Tools 
Our extraordinary tools 
are made to do the job 
right, saving you time, effort 
and money. and they're 


guaranteed for lifel | 
| ""Send me Brookstone’s 
HARD-TO-FIND TOOLS | FREE 68-page catalog. 
Name 
Address 
City 
State 7ip 


70 Vose Farm Road, Dept. 1011A 
Peterborough, New Hampshire 03458 


SUPER BARGAIN SPECIALS! 


= VARIABLE SPEED 
' Tangential 
AC Blowers 


Ta Mony ventilating, exhausting uses. 
SS Use with solar collectors, wood stowes, fire- 
Я = ploces, cool electronic gear. Speed control furnished. 


* ITEM 16-964 - - 50-CFM,  115-VAC, 1/2-amp. 
2-3/8" diam. x 4-1/2" wheel, 7-1/2" x 3-1/2" x 
3-1/2", 4 lbs. Prepaid-Continental U.S. 

| * ITEM 16-965 - - 200-CFM, 115-VAC, 1.7-amps. 
2-3/6" diam. x 12" wheel. 16-1/2" x 3-1/2" x 
3-1/2", 5-1/2 165. Prepaid-Continental U.5. $22. - 


"i @ send $1.00 For 124-Page 
ДА 49 Equipment Catalog 


Ph. (402) 474-4366 
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| Dept. PS-014 Lincoln, NE 68501 
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New Wireless 


I.C. AMPLIFIER TURNS ANY PHONE INTO A SPEAKER PHONE. 


Imagine no more interruptions to 
your busy schedule, no more juggling 
acts. No matter what you are doing when 
the phone rings, you are now free to talk 
and work at the same time with an inge- 
nious device called the I.C. Telephone 
Amplifier. | 

EASY TO USE. 

Simply place the I.C. Amplifier next 
to any telephone (no cords) and set the 
volume control so everyone in the room 
can hear the conversation. No more tak- 
ing turns to ask the same question over 
and over; shorter calls, smaller bills. 


RISK FREE 30 DAY TRIAL. 
Call friends and relatives, take it to 
the office and if you aren't 100% satisfied 
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for any reason, simply return your order 
within 30 days in its original carton for a 
courteous refund. 

То order your I.C. Telephone Ampli- 
fier with your credit card, call toll free or 
send your check for $24.95, plus $3.50 
for postage and handling. Calif. residents, 
add 6.5% tax. 

It's an investment that pays for itself 
many times over. Order TODAY! 


ENTERPRISES, LTD. 

PO. Box 4004 Beverly Hills, CA 90213 
CALLTOLL-FREE: 
1-800-453-4819 


Do-everything software 


by typing words on a keyboard is 
faster than pointing at icons. Also, 
computers can display icons only if 


| they are capable of “bit graphics" —the 


ability to control individual dots of 
light on the video display. Many com- 
puters can produce only a predeter- 
mined set of characters. 

Icons and windowing are more use- 
ful when used with a third advanced 
feature: the mouse. This is a movement- 
tracking device that pushes the cur- 
sor around on the screen as you roll 
it around on a table top. 

Most mice are mechanical contrap- 
tions with a roller on their undersides 
hooked to a pair of potentiometers. 
When the mouse moves, the ball rolls, 
and the potentiometer picks up its di- 
rection and distance. Other mice are 
fully electronic: They use optical sen- 
sors that spot a grid on a special pad. 
As the mouse moves, the sensors count 
the number of lines crossed and the 
direction of travel. 


Mousecapades 


Like their namesake, computer mice 
are a bit hard to get used to at first. 
But handy they are; it takes just a 
fraction of a second to move a cursor 
from one corner of the screen to the 
other with a mouse. It can take sev- 
eral seconds and plenty of keystrokes 
to do it with cursor-control keys. And 
because mice allow you to "point and 
shoot,” instead of entering a confus- 
ing command instruction on a key- 
board, they are natural accessories for 
do-everything programs. 

For example, to bring a window up 
from the bottom of the stack with a 
mouse, you just point to a corner of 
the window and press a button. To re- 
size a window with Lisa, you simply 
position the mouse cursor on the edge 
of the window frame and move to an- 
other location, thus opening or clos- 
ing the window. 

The emergence of fully integrated 
software able to share data and use 
windows, iconics, and mouse control 
marks an important step in the evolu- 
tion of microcomputer software. But 
it is not as revolutionary a step as you 
might suppose. Many of these same 
features were developed as far back 
as the early 1970s, when Xerox began 
designing a computer called the Alto. 
But at that time, the advanced tech- 
nology was too expensive, and the Alto 
was not a commercial success. (Later, 
it evolved into the high-priced Xerox 
Star business computer.) 

Now, more than 10 years later, sec- 
ond-generation, multi-function soft- 
ware is available for consumer use. 
Will we have to wait another decade 
to see what third-generation software 
is all about? 
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Why 


We Can't Tell You These Two 


Amazing Instruments Are "Amazing" 


They aren't "scientifically" proved in the United States . 
but in —: and the oriens, diia ll find volumes of testimonials! 


The DocTronic 
Electro-Acupuncture Wand 


We make no medical claims for the DocTronic Wand. We can tell you 
what users say, in writing: It parallels the remarkable benefits of 
acupuncture. 


What It Is and How lt Works 

The DocTronic is battery-driven. It delivers a silent low-frequency 
vibration. 

A switch moves from "high frequency" to "low frequency." If you have 
a headache, set it on "high" and touch it to your skin where the chart 
(included) indicates a curing point" — not necessarily on your head. 


If it works, we won't be surprised. If it doesnt send the DocTronic 
Wand back for a refund. 


The Electro-Acupuncture Principle 

Only now is acupuncture being accepted by medical authorities in the 
western hemisphere. 

Acupuncture involves inserting thin needles under the skin, not at the 

point of pain, to get relief. Please note: THE. DOCTRONIC WAND HAS 
NO NEEDLES. IT SETS UP VIBRATIONS. We'd never sell you 
something which if misused might cause physical harm. The Wand is 
absolutely and completely safe. 

Does it work? We can't and won't say yes. Decide for yourself. To us it's 
an unbelievable electronic instrument, but thats our opinion, not a 
medical fact. 

Try it. Use it for relief from some aches and pains. If you don't agree with 
us, we'll refund every penny you paid — and meanwhile you Ill have had 
the fun of trying out the newest electronic wonder of our time. 


е Uses ordinary 9-volt battery (not included) 
€ Rests on skin — no puncturing 

е Special "curing point" chart included 

е Sturdy, trouble-free for years of use 


$ 39.95 two for $34.95 each 
(add $1.95 per total order for shipping) 


mim As T ада Ула. 


WE ABSOLUTELY GUARANTEE! 
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Use the DocTronic Electro-Acupuncture Wand or the Sound > 


Massager for one full month. If either one doesn't please you, send it- 
back undamaged for a full refund. 


127255905 


The Sound Massager 


European Doctors and Therapists Use It. Will It Help Your Blocked 
Sinuses, Muscle Pains, or Poor Circulation? 


Even though the Sound Massager was awarded the gold medallion at 
the International Inventors Exhibition, we make no medical claims for it. 

We do suggest you try it, under our absolute money-back guarantee. 
How The Sound Massager Works 

The Sound Massager produces oscillations in the 100 to 10,000 Hz 
range — some 600,000 oscillations per minute. 

In one second, some users say. it gives more help than a standard 
massager can give in one minute. It causes oscillation of the tissues as 
deep as 2'4" below the skin. Unlike some hard-ended. bruising 
instruments, this massager cant damage tissues. 

Try It For Relief From . 


The most astounding: testimonials for the Sound Massager come 
from those who report it has helped their blocked sinuses, within 
seconds. 

Others tell of quick relief for strains, blows, bruises (including those 
inflicted by other “massagers ), and sports injuries. 

Older folks, with poor circulation, report it helps their hands and feet, 
which always feel cold. Still others use the Sound Massager for muscle 
spasms, nervous tension, or just as an invigorating daily tone-up. 

Try it. You dont have one single thing to lose, because if it doesn't 
work for you we'll be so surprised when you return it we'll give you your 
money back. 

€ TWO massage heads PIN 

е Plugs into any 120-volt outlet ® Expandable coiled line-cord 

е Intensity control, on/off switch © One-year unlimited warranty 


$149.95 two for $139.95 each 
(add $2.75 per total order for shipping) 


The DocTronic Wand — $39.95 two for $34.95 
each (+ $1.95 per total order for shipping) 


The Sound Massager — $149.95 two for $129.95 
each (+ $2.75 per total order for shipping) 


For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week: 


1-800-453-9600 
In (tah Call 1-800-662-2500 
Or send check or money order. (be sure to add shippiag cost.) 


For Information, Call: 201-370-1234 


The DocTronic Wand and the Sound Massager are electronic marvels from 


NEW HORIZONS ® 


Dept. PS1 
531 Fiftieth Avenue ,Long Island City, NY 11101 


TELEX: 4993183 HORIZONS 


Two New Products— 


Turn Your Phone 
into James Bond 


| Те!ерһопе 
Voice Changer 


The telephone voice changer gives you a new voice even you 
yourself wouldn't recognize. 


Push a button then call your mother. 


Not an "electronic hankerchief" that muffles or filters your 
voice, the VOICE CHANGER completely restructures the tone 
and timber. It literally changes the quality of sound. 


This is the new, improved model that completely eliminates 
distortion as it changes your voice. Your own mother would 
swear it's a stranger calling. 


Choose from two separate, distinct Changer Channels. Push- 
ing "Channel 1" changes timber and texture. Pushing "Channel 
2" creates a second Pushing "Ordinary" sends your own voice 
through the line. 


If you're alone in an office, it'll sound like an employee an- 
swering. Use the VOICE CHANGER to reach that doctor, law- 
yer, or business executive whose secretary knows your voice 
and who always is "out" when you call. Use it for just plain fun. 
Anytime you like, during a conversation, push the "ordinary" 
button and the other person will hear your normal voice. 


Compare our unit with others selling for hundreds of dollars 
more. Low introductory price: 


$ 1 29.95. two foronly$109.95 cach. 


TRY IT 
AT OUR RISK 


Order now the Telephone Voice Changer 
or the Informer. Try it for 30 days. If you 
decide you don't want it, send it back for 
complete refund. We'll bet, though that 
after 30 days you'll want several more. 


NEW HORIZONS 


O VISA Û MASTERCARD # Exp. Date 
Dept. PS1 
5-31 Fiftieth Avenue Name 
Long Island City, NY 11101 | 
TELEX: 4993183 HORIZONS AGUISNS | 
©1983 New Horizons City State - Zip ی‎ 
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FCC Approved 


What's Going On at Home or the Office | 


When You Aren't There? 
The Informer 


Turns your phone into an open ear. 


You're away from home whena premonition grabs you. Is the 
baby asleep, or is he squalling? 


From any phone in the world, call home. Use the special 
“beeper”. The Informer opens its super-sensitive microphone 
and transmits to you, whereever you are, every sound in the 
room, up to 100 feet away from the phone. 


The Informer is not a gadget. It's an FCC-approved elec- 
tronic instrument, small (3" x 4") but incredibly powerful. Con- 
nect it in a few seconds with its standard modular phone plug. 
No one will see it, but it will pick up every sound in the room, 
even whispers. 


Get one for— 

—an elderly relative, so you can check during the night, to be 
sure all is well. 

—your office, so you can investigate strange lights and 
noises without having to go inside. 

—your second home, in-town apartment, or mountain cabin, 
so you can make occasional "Is all well?" calls. 


See for yourself this incredible device. Order now at our 
special low price: 


$ 149.95. Two tor only $1 29.95 each 


For fast service on credit card orders call NOW toll-free: 


1-800-453-9600 


IN UTAH CALL 1-800-662-2500 


For information call: (201) 370-1234 or use coupon below: 


O Telephone Voice Changer $129.95 / O Two only $109.95ea. 
О The Informer $149.95 / O Two only $129.95 ea. 


+2.75 per total order for shipping 


L 


Readers share their off-beat 
experiences in home computing 


By VINCENT DELGUERCIO 


SYSTEM OVERVIEW 
| THERMISTOR. 


| 
== # = 
| ULTRASONIC 


| REFERENCE V DETECTOR 


TYPICAL ZONE 


HEAT DUCT 


INTERFACE 


OUTPUT PORT 


| INTERFACE | 
INPUT PORT 


COMPUTER INPUT-OUTPUT BUSS 


INPUT PORT 
INTERFACE | 


BEDROOM 
DEFINITIONS 


INPUT PORT 


| INTERFACE 


PORE FEAT 
ON-OFF 


BURGLAR 
ON-OFF 


TT m 


Zone control 


Most new heating-and-air-conditioning sys- 
tems are "zoned." In a forced-air system, 
that means, of course, that the house is 
broken into sections—one section may get 
more air than another for more-practical 
and economical heating or air conditioning. 
But by using a computer, I've taken this 
idea a step further: My system controls the 
heating and cooling airflow in each room, 
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Computer Adventures 


MULTIPLEXED 
16-CHANNEL 


ANALOG-TO-DIGITAL | 
COMPUTER 


MICROCOMPUTER 


POWER RESET 


OUTPUT PORT 


CONTROL HEATER 
-CONTROL AIR CONDITIONER 
—CONTROL SIREN 


depending on the 
time, the room's 
temperature, and 
whether or not it's 
occupied. 

The basic concept 
involves monitoring 
temperature with 
thermistors and 
rooms with "human 
occupancy" ultra- 
sonic detectors 


burglar detectors). 
The information is 
fed into a micro- 
computer. The com- 
puter controls small 
| DC motors that 

a dpt open or close indi- 
vidual ducts throughout the house. This 
system has cut a whopping 20 to 25 per- 
cent off my fuel bill for the last two years. 

The system routinely obtains six zone 
temperatures by reading the thermistors, 
and it checks them against a control-po- 


tentiometer setting (which acts as a ther- | 


mostat). No room temperature is allowed 
to drop below 55 degrees F. 
By day, if someone enters a room, that 


| sonic transducer. The air vent is opened 


and the blower turned on. When the per- 


| son leaves the room, the sensor detects that 


and closes the air vent. 

By night (which is determined by a tim- 
er), upstairs bedrooms are heated or cooled; 
downstairs areas are closed off until mo- 
tion is again detected in these rooms. When 


motion is detected, it means that some- | 


one's ready for breakfast, and the daytime 
schedule is started. 

To create the system I actually needed 
two computers: the first to write and test 
the software, the second to use the pro- 
gram to do work. 

For software development and checkout, 
I used my Vector Graphics S-100-based 
home computer. It contains a Z80 micro- 
processor, and data is saved using a North- 
star disk-operating system. The software 
for the air control was developed using 
8080 assembly language. The program was 
then transferred to a 1K EPROM (erasable 
programmable read-only memory) inte- 
grated-circuit chip. The chip was then 
plugged into the second control computer 


| that follows the programming (see photo). 


(which double as | 


person's presence is sensed by the ultra- 


This computer is controlled by an Intel 


8080 microprocessor. Besides the 1K of | 
| EPROM holding the program, it also con- 


tains 1K of random-access memory for tem- 


porary data storage (used by the program | 


as it does its work). Three input ports and 
two output ports are used to monitor and 
control the various functions (see drawing). 


One input port and two output ports are | 


used for connections to the converter. 
I divided my house into six zones: Each 


of the three upstairs bedrooms is a sepa- | 


rate zone; the family room, kitchen, and 
living-dining area make up the other three. 

My house contains 14 air-output regis- 
ters. Eleven of these were modified with 
DC motors, allowing the computer to open 
or close them automatically. I left the re- 
maining three registers closed. Some air 
always leaks through all registers to pro- 
vide a fail-safe feature: If all registers are 
closed (due to a system failure), the blower 


motor wont attempt to push air into a | 


completely closed duct system. 

The thermistors in each zone that mea- 
sure temperature vary voltage proportion- 
ally to temperature; this is changed into 
a digital “word” (eight bits of data that 
the computer can use) by the analog-to- 
digital converter. Each zone also contains 
an ultrasonic motion detector—the same 
type used in a burglar-alarm system. When 


a person enters a zone, these detectors ac- | 


tuate an input port of the computer and 
the program "knows" someone is there. 
Because my house was built on a slab, I 
routed the wiring through the heating- 
system ducts. | 


The remaining hardware? А mechani- | 


cal timer to tell the computer to enter the 
night mode, and a potentiometer to adjust 
the system temperature during the 2 
when necessary. FE 
$200 tor your idea n 


Do you fie EA unusual use for your personal computer? 
send it to Bill Hawkins, Computer Adventures, PoPULAR 
SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We'll 
pay $200 if we use it. 


399." 


Free movies, sports, special events and 


more with America's most popular selling 
micro-wave receiver right in your home. 
Commercial free TV with the most powerful 


unit available today—at factory direct prices. 


The Saturn-V outperforms other units that 
cost as much as $165.°, and our new 
Saturn-15 XHP is more powerful than other 
28" receivers that cost $220.” or more. Don't 
pay more for less, buy factory direct and 
Save $$$. 


Both units are covered by our full 6 month 
warranty, and come complete with 60 ft. 
coaxial cable, cable adaptors, power supply, 
hardware and easy installation instructions. 
Note: The Saturn-V nor any other microwave receiver will not 
receive from Satellites. Nor will or can they be used toreceive 
cable television programming. 

FOR INFORMATION for use of the 

Saturn-V in your area, Call: 1-916-454-2190. 


ORDERS ONLY: 
Call Toll Free: 1-800-824-7927 
*Saturn-V ................ $99. €.0.D. 


Plus $8.40 shipping 
Satum-IB XHP ...........$140.°° С.0.р. 
Plus $9.50 shipping 


Visa and Mastercard add $20. to each price. 
Money orders or personal checks accepted 
(please allow 4-6 weeks processing for checks). 
California residents add 6% sales tax. 


Performance features: 
Saturn-V - 48 db 

Precision 20" Parabolic Dish 
Frequency - 2.1-2.6 ghz 
Saturn-15 XHP - 68 db 
Frequency - 2.1-2.6 ghz 


SATURN-V State-of-the Art 
FACTORY DIRECT SALE!!! 


Listed are some of the areas the Saturn-V 
is sold. 
ALASKA — Anchorage, Fairbanks 
ARIZONA — Tucson, Phoenix 
CALIFORNIA —San Diego, Los Angeles 
COLORADO — Denver, Colorado Springs 
CONNECTICUT — Hartford 
WASHINGTON, D.C. 
FLORIDA — Jacksonville, Miami 
IOWA —Cedar Rapids, Des Moines 
ILLINOIS— Chicago, Peoria 
INDIANA — Indianapolis, Ft. Wayne 
KANSAS—Witchita 
KENTUCKY —Louisville 
LOUISIANA —Baton Rouge, New Orleans 
MASSACHUSETTS — Springfield 
MARYLAND — Baltimore 
MICHIGAN — Detroit, Flint, Grand Rapids, Jackson, 
Kalamazoo 
MINNESOTA — Minneapolis 
MISSOURI — Kansas City, Springfield 
NEW YORK —New York City, Buffalo 
OHIO— Youngstown, Columbus 
OKLAHOMA —Oklahoma City, Tulsa 
PENNSYLVANIA — Allentown, Philadelphia 
PUERTO RICO—San Guam 
RHODE ISLAND — Providence 
TEXAS — Corpus Cristi, Dallas, Е! Paso, Ft. Worth, Houston, 
Midland, San Antonio 
UTAH—Salt Lake City, Provo 
VIRGINIA — Richmond 
WASHINGTON — Seattle, Spokane, Yakima 
WISCONSIN —Green Gay, Milwaukee 


We repair HMR 20 defective probes, out-of- 


warranty probes, Daisy probes, and other 
di-pole antenna probes. 


Microwave Systems 


Industries inc. 


Units must be returned within 14 days of delivery for refund if not satisfied, 
and are subject to 25% restocking charge. 


4558 Auburn Bivd., 
Sacramento, California 95841 


Note: Variety and types of programming available in your area 
for unrestricted viewing depends upon local telecasters 
individual policies and license authorizations. 


For Home or Business 
WHAT...WHEN...HOW... 


LEARN HOW 
TO USE A 
COMPUTER 


‘Train at home in spare time! No 
previous experience needed! Now 
you can learn it all! Com- 
: puter programming...compu- 
‘ter applications...computer 
` games...everything you ever 
ı~ ^ wanted to know about com- 
puter operations! Write your 
` own computer programs ог 
` | use hundreds of programs 
already available...budget- 
ing, real estate, bookkeep- 
- | ing, expenses, investments, 
owe, interest, taxes, shopping 
\ ща, vacation planning, 
addresses, phone num- 
e шашышат, Ders, routing ..even 
(а ар ай ш ш ш ш чс) foreign languages and 
тШ و‎ graphics. 
You'll know what really карана when you have a com- 
puter problem with a bank, store, loan company, oil 
company, ela or anyone else. You'll be able to talk | 
their language.. understand why and how things hap- 
pen...to be a le to take the offensive when you're the 
victim of a computer.error. Experts explain everything 
in easy-to-understand language with step-by-step 
directions. 
e TIMEX COMPUTER INCLUDED WITH 
Е YOUR TRAINING е Plugs into any TV 


e SEND FOR FREE FACTS! — 
| Ics 


COMPUTER T TRAINING, Dept. P PCOC3 - 
вісе ви | Scranton, Pennsylvania 18515 

| Please rush me free facts and color brochure | 

that tells how | can learn computer applications, 

| programming and operation at home in spare 
time. No cost. No obtigation, | 
| Name l Age — P | 
| Address —— ——É— hr | 


City/State/Zip 


-— жи чл я жи жи жи и и уа ee ee — 


lay ао ас ай Шй Мо US 90 Qe wh 


Geodesic ‘Hone 


Kits. 


Affordable. Highly Efficient 
Ready to Assemble. 


A Monterey Dome is the home for all seasons 
and all climates. A home that is easy to afford and 
simple to build. Save up to 60% on building costs 
and up to 50% on utilities. 

Engineered in kit form for the novice, first time 
builder. Ready to assemble with all parts precut, 
predrilled, color coded and lightweight 

Available in sizes from under 700 to over 3500 
square feet with unlimited floor plan ideas. Prices 
start at $3995. 

Call or write today for Monterey Domes 100 
page color Catalog & Plans Book of affordable 

0 


mes. $6.00. 
Call 800-321-2244 
Toll Free (In California call 800-336-4455) 


Cl Yes, | want to begin my Monterey Domes experience. 
Please send my 100 page copy of Monterey Domes Cata- 
log & Plans Book. Enclosed is $6.00. 


L] Also, please send me the Monterey Domes Basic Home 
Assembly Manual for an additional $5.00. 


| 
| 
| Name 

Address 
| 
| Send To: MONTEREY DOMES 
Dept. AR-1 
! 1760 Chicago Ave. 
Riverside, Calif. 92517 
zm a ваза CMTC пана ние нае на 
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Bits & Bytes 


By WILLIAM J. HAWKINS 


Picture maker 


What a word processor is to words, VCN 
Execuvision is to graphics. The program, 
written for the IBM PC, enables you to cre- 
ate an image that’s suitable for photo- 
graphing by choosing from hundreds of 
"pictures" stored on a library disk. The 
photo above shows some of the possibilities. 
You choose an image, then edit it: You can 
move it around on the screen, combine it 
with other images, give it the color you 
want, and add text. A final scene can ‘be 
done in about 10 minutes from simple 
menu-driven commands. 

The program is designed for people who 
traditionally have prepared slides or draw- 
ings by hand for business presentations. 
(The program will automatically run one 
picture after another to simulate a slide 
show directly on the screen.) A variety of 
library disks is available, ranging in sub- 
jects from famous people to maps. Sketch- 
ing may be done, and textual information 
can be inserted in 10 type sizes. Add to 
that animation—a bird flying through the 
New York skyline, for example—and VCN 
becomes one of the most powerful and use- 
ful graphics packages Гуе seen. 

The program, distributed by Prentice 
Hall, is $395, including a basic library. Ad- 
ditional library disks will cost less than 
$100 each. 


New computers 


e It’s a 16-bit desk-top computer, but 
the Heath-Zenith "Learning Computer" is 
also an instructor: À solderless breadboard 
allows you to develop, test, and use com- 


puter circuitry as part of a microprocessor 
course offered by Heath. It's $1,000 in kit 
form; $1,500 wired. 

е The video display on Memotech's 
MTX-512 desk-top computer is divided into 
eight separate areas. They can all work 
together to show a full screen of text, for 
example, but at the push of a program- 


ming button, they can also be set to show 


individual information. The Z80 system 
comes with 80K of RAM, BASIC (with 
LOGO commands for graphics), and is 
CP/M compatible. Starting price: $595. 

е If you like specifications, you'll appre- 


ciate the DEC Rainbow 100-- desk-top 


system: For $5,475, it comes with Z80A and 
8088 microprocessors, 10-megabyte hard 
disk, dual floppies with 800K capacity, and 
128K of RAM that's expandable to 896K. 


Nibbles 


e Although true disk standards are still 
an elusive dream, future choices may be 
narrowing: IBM has canceled production 
of its four-inch drive, and Apple Computer 
has phased out all in-house disk drive 
development. The IBM move makes Sony's 
3.5-inch drive a likely choice for computer | 
makers who wish to use a micro-drive 
(although there are still others). And 
Apple's decision could mean that its future 
systems will at least use conventional disk 
media. (The floppy disks used in Apple's 
Lisa, for instance, are physically different 
from all others.) 

е Beginning this month, PBS will begin 
a televised 12-week course on computers. 
Called "Bits and Bytes" (sound familiar?), 
the half-hour program can be watched, or, 


after paying $70 for courseware, you can | 


| participate by using your home computer. 
Software is available for Apple, Atari, 
Commodore, IBM, Radio Shack, or Texas 
Instruments computers. (Contact your local 
PBS station for time and registration.) 

е AT&T and Coleco are partners: Start- 
ing next year, a new subscription service 
will allow Coleco computer owners to play 
interactive games over the phone using a 
special AT&T-Coleco modem. 

е The 80C86 is a new CMOS micropro- 
cessor from Harris Corp. It’s identical to 


the popular 16-bit 8086 microprocessor, ex- | 


cept for a 90-percent reduction in power 
requirements. Result: This new computer- 
on-a-chip can be powered for weeks on 
| button-cell batteries. 

e Making a computer "see": À video 
camera captures a single image. A digital 
image-processing technique, developed by 
Battelle's Pacific Northwest Laboratories, 
converts the picture to numbers for com- 
puter processing. Then, using special soft- 
ware algorithms, any picture detail —such 
as the state and number on a car's license 
plate—can be picked out and identified by 
the computer. 

е For $4,600, you can buy Xerox's new 
| model 295 telecopying machine. It sends 
or receives facsimile pages in less than 
30 seconds over a phone line. For an- 
other $700, it comes equipped with an R5- 


232 interface to attach it to your compu- | 
ter. Input data (representing a scanned | 


page) from the telecopier can be stored on 
disk; output data (from your word pro- 
cessor, for instance) can be printed by the 
telecopier or sent to another remote fac- 
simile machine. 


Peripheral news 


е It used to be secret rings and trading 
| cards, but now cereal box tops can get you 
| a computer. Post and Atari are offering to 


schools and other organizations an Atari | 


800XL or 1450XLD computer as a trade 
for the tops. 

е In 1945, a Mark I computer at Har- 
vard University stopped working. A moth, 


crushed between a set of relay contacts, | 


prevented them from closing. The term 
computer "bug" was born, and removing 
the bug— with a set of tweezers— was logi- 
cally called "debugging" the system. It's a 
fact—at least according to the “Computer 
Desk Diary" from Workman Publishing, 1 
W. 39th St., New York, N. Y., 10018. 

€ From the “things you can probably do 
| without” department: A software package 
called Dolphin Dialogue makes an Apple 
computer speak... well, at least in dol- 
phin. Actually, the program is being used 
in research. If you buy one ($39 from Syn- 
tauri, 4962 El Camino Real, Los Altos, 
Calif. 94022), the profits will go to the Insti- 
tute for Delphinid Research in Florida. 

€ And finally, for $100 you can add an 
option to your personal robot: emotion. Of- 
fered by Robot Shack, Box 582, El Toro, 
Calif. 92630, the microprocessor-software 
add-on makes the company's robot do such 


things as laugh when it wins at games or | 


shiver if it's cold. The company won't say 
what it does when it's angered. 


BANISH THE DARK. 
AND THE BATTERIES. 


In a power failure or roadside emer- 
gency, you can depend on Sanyo's Power- 
Beam to light your way. There are no 
batteries to weaken or spnng-type con- 
tacts to corrode. Built-in area reliable — , 
NiCad power pack and solid state g "NP 
recharger — good for hundreds S mend. P 


of charges. (2 
Powerful wide angle 2 
beam shows youthe 7 
whole scene. Plus, b | 
the highly polished Textured, non-slip handle 
3° parabolic reflec- | Едни го исо کا‎ 
tor concentrates an Е D edociicis eives hours ot 
cwm m of - J атр light. 
on the center o Е 
the action. Solid. ORDER TOLL FREE | 
ecce Сащ : For fastest delivery, aedi ۴ 
tacts cant corrode 
stays bright. wil dict #MSA424 for the Sanyo Flash- +? 


delivery CA residents add 6% tax. - 


800 344-4444 


Overseas/Canadian (415) 344-4444 


THE SHARPER IMAGE 


680 Davis Street, Dept 8345 
san Francisco, CA 94111 


«1984 The Sharper Image 


FM TWO-WAY RADIO 
FOR 5495 


HANDS-FREE FM TRANSCEIVER 
REQUIRES NO LICENSE 


This portable transceiver offers the clarity and 
convenience of short range, interference free FM 
communications, without even pushing a button. 
Thanks to a voice activated transmitter system and 
a headset with a built-in antenna, you can operate 
the RCD Professional Transceiver “hands-free”. 
(Optional push-to-talk switch is included for high 
noise areas.) 

Why spend up to $500 for a portable two-way 
radio if all you need is reliable short range 
communications. With the RCD radio you get up to 
А mile range, and no license is required, so you 
don't have to wait. And it only costs $49.95. 

It's a risk free proposition! If you're not 10076 
satisfied within 20 days, simply return it in its 
original box for a courteous refund. 

To order your Professional 2 way radio risk free 
with your credit card call our toll free hotline. Or 
send your money order, Visa or Master-Charge 
number plus $2.00 for postage and handling. 
Specify BRP-3. Also available in helmet mount 
version for $59.95. Specify BRP-4. 

It's a risk free investment that will give you 
professional short range communications with 
hands free operation, for only a fraction of the cost 
of normal business radios. 


REO | 


806 Custer Avenue/P.O. Box 1494 
Norfolk, Nebraska 68701 


call TOLL FREE 800-228-8108 
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only 9 oz. and stows neatlyina ~~ 
glove com ent or drawer me ра 
just 6% x 4"). Bright orange and black ABS 
housing is virtually indestructible. UL ap- 
proved. Year warranty. 

, End the frustration of flashlights that 
leave you in the dark. Order PowerBeam 
—the dependable light that pays for itself 
with the money you save on batteries. 


Hes DU 


! ki ан: YOU 
A CHECK FOR 
for selling just 
one order like 
George Singleton's 


Here's your chance to break into the BIG TIME... 
in your SPARE TIME. | paid George $4,154.65 for 
just one roof renewal order with Pace Seamless 
Spray. It could just as easily be you! 

What makes Pace Seamless Spray so easy to sell 
...&nd such a big extra income producer? It costs a 
fortune for schools, hospitals, plants and other 
commercial buildings to have roof contractors repair 
or re-do their roofs. Seamless Spray saves them a 
fortune — by-passing the contractor. The building 
owner uses our Seamless Spray to apply Pace Roof 
Renewal Sealant right over the old roof. The cost is 
so low, the proven results so satisfactory for such 
well-known firms as General Motors, American Air- 
lines, Holiday Inns and hundreds more, there is 
virtually no sales resistance. 

Pace ships Seamless Spray equipment on Free 
Loan. Your customer pays only for the Sealant. His 
own men arply it. It's as simple as that. 

The field-tested sales kit we furnish you gives you 
all the know-how you need to get into this BIG SELL 
immediately. There's no waiting, no training needed. 


You don't waste your time on small, penny-ante | 
business. 

Just mail this coupon, get all the facts. You're 
under no obligation, no one will call on you. Put 
this coupon in the mail today so you'll lose no 
time getting big checks like George Singleton 
and hundreds of others! 


И 1 Big Roof Renewal Paid 


Dick Rogers, President 
7. PACE PRODUCTS, INC., Dept. PS-184 Ш 
Dually Plaza 112th & College Blvd. 
Box 10925, 
Pd Park, Ks. 66210 


Yes, | want big checks too. Please rush me the 
facts makina Big Money in my spare time with 
Pace Seamless Spray. No cost or obligation. 
No salesman will call. 


Name 


Address 


State | Zip 
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| George Singleton 34, 154.65 | 
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Digital TV set Гог "84 
A color-TV set that features digital signal 
processing [PS, July '82] will be offered late 
in 1984 by Matsushita, which makes Pana- 
sonic, Quasar, and other brands. Digital 
models, planned by several TV firms for 
1984, have a microcomputer to process 
analog broadcast signals after they're con- 
verted into digital form. The digital micro- 
circuits used in Matsushita's 20-inch set 
(photo) shrink the number of components 
needed by 30 percent. A second, six-inch, 


| color picture can be inset into any corner 


of the main image so you can monitor two 
sources at once. The remote control han- 
dles 61 functions and can theoretically con- 
trol up to 2,048 functions. Matsushita 
claims its digital receiver provides sharper, 
cleaner pictures, especially suitable for 
teletext and videotex adapters. A future 
issue of PoPULAR SCIENCE will detail many 
of these new digital TV receivers. 


Eight-mm camcorder 


An ultra-compact TV-camera-VCR combi- 


nation—a “camcorder’—is slated for a 

` late-1984 European debut by Holland's N.V. 
Philips. 

The machine uses eight-mm- wide 


(approximately !4-in.) tape in 30- and 60- 


minute cassettes slightly bigger than a 
standard audio cassette. The camcorder, 
which has a detachable camera, will cost 
about $1,600. Philips has shown a compan- 
ion tuner-timer and says three-hour cas- 
settes are technically feasible for off-air 
recording. With battery, the 10.8-by-5.7-by- 


| three-inch camcorder weighs 5.5 pounds. 


Although the machine could be offered 
through Magnavox here, U.S. firms mar- 
keting conventional VHS and Beta hard- 
ware (and the Japanese manufacturers) are 
enjoying a boom in sales and seem in no 
hurry to roll out a new tape format. 

(Half-inch-tape camcorders are already 
here: Sony has the 6.25-pound Betamovie 
camcorder, which uses regular Beta tapes 
that play back in any standard VCR. 
Also, JVC and others have Videomovie, 
a 4.2-pound camcorder that takes 20-min- 
ute VHS-C tapes [PS, Nov. '82]. These 
play back either through the Videomovie 
or, with a cassette adapter, in a home- 
VHS deck.) 


CDs on tape 


Hi-fi buffs savoring the astonishingly 
clean sound from compact discs [PS, Nov. 
83| might wish they could hear their fa- 
vorite selections anywhere. Portable CD 
players are coming. But audio firms are 


also devising methods of capturing the 


high-bandwidth digital signals used for 
CDs on standard audio cassettes. One tech- 
nique, shown in prototype, uses a fixed 
record-playback head with more than a 
dozen audio tracks. Sony is developing a 
different technique that records three hours 
of digital audio on microcassette-size tapes. 
Although tape in Sony's machine moves at 


only 0.25 inch per second, it has a drum : 


carrying record-playback heads that spin 
at 1,800 rpm, producing long helical re- 
cording tracks. (VCRs record video simi- 
larly) The machine, not yet for sale, is 
about the size of a thick hard-cover book. 


Stereo TV 


Some 1984 color TVs have a special adapter 
jack for stereo sound. Plug in a “black-box” 
decoder, and you'll be able to enjoy stereo 
broadcasts. Set makers, however, can't be- 
gin making these stereo decoders because 
—at this writing—no technical standard 
exists for stereo broadcasts. The FCC is 
expected to set such a standard soon. Some 
stereo broadcasts may begin in 1984, and 
a few manufacturers will either offer de- 
coders or even build the circuits into new 
color sets. But, under deregulatory FCC 
philosophy, instead of carrying only stereo 
sound, the new audio portion of TV sig- 
nals could also be used for everything from 
operating traffic signals to beaming mes- 


sages to businesses. The added TV-sound | | 
space might be used by some stations for | 
subscription background music (not related | 


to the picture being broadcast) or as aids 
to those with hearing or sight problems. 


Cassette flipper 


Audio-cassette decks that automatically re- 
verse to play both sides of a tape shift the 
playback head slightly to play the second 
set of stereo tracks. Nakamichi disliked 
this technique because the playback head 
can become misaligned or skewed when 
the tape is reversed. This misalignment re- 
duces high-frequency response. To prevent 
this, Nakamichi's new $650 RX-202 cas- 
sette deck has an added cam motor that 
ejects the tape, flips it over, and reloads it 
for continued playback or recording—all 
in about two seconds (see photo in "What's 
New in Electronics," this issue). 


Square TV 


Color-TV picture tubes with squared-off 
| corners and flatter surfaces are expected 
to nudge old-style CRTs off the market 
during the next few years. The new tubes 
offer slightly more viewing surface area 
plus odd-ball sizes such as 26 or 20 inches 
diagonally instead of 25 or 19 inches. Sets 
Ive seen with the new tubes present a 
superior, less-distorted picture. Although 
several Japanese firms have introduced sets 
with squared-off and flattened tubes, U.S. 
firms such as RCA are making the change- 
over in two stages: Some 1984 models will 
have squared-off tubes that retain the 


spherical surface of today's sets; square- | 


corner flat-surface tubes won't be used until 
later (perhaps in '85 models). 


NINE OUNCES 
OF PRECISION OPTICS. 


The Saturn Il Mini-binoculars are the same size German models ($450 Leitz 
most powerful palm sized binoculars Trinovids). The fully coated 24 mm lens 
we have tested. Folded they are 315" x with roof prism gives bright, sharp 8x 
212" x1" — the size of a deck of cards. magnification, even in dim light. 
Weight is only 9 ounces. Yet they Take your Saturn II's to your favorite 
deliver performance equal to instru- sporting event, theatre, races, hunting 
ments five times their size. etc. When finished, store them conven- 

The magnification and crispness of — iently in your shirt pocket. 
the Saturn Il is virtually identical to the The Saturn Il comes with an easy 

| | focusing center wheel, rubber eye 

cups and soft pouch carrying case. 
The Japanese-made Saturn Il is far less 
expensive than similar size binoculars, 
yet has all the quality the Japanese 
have brought to the art of precision 
optics. 

Enjoy it risk free for 30 days with a 
prompt and courteous refund if not 
satisfied. One year warranty. 


For fastest delivery, 1 

Credit Card holders may call оиго!  * 

free lines. Order #SN2005 for Saturn II | 

| — B gm Mini-binoculars. Or send check for $99 

od Е яд plus $3.50 delivery. CA residents add | 
oer 4 7 о | sales tax. Call now. 


227-1617 Zi | 


In Calif. 800-772-3545 Ext. 244 


TERS 


7 12024 Wilshire BI., Suite 242-P 1 
4 Los Angeles, CA 90025 


CASI" 
Computer 
Portrait Systems 
are proven 
phenomenal 
money makers. 


Being in the right place— at the right time — and getting in on the ground floor — has made people rich! It's 
happening again —right now— with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING 
COLOR. 

Imagine a business that's all cash and delivers profits in healthy gulps. No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends. Perfect for 
absentee owners and families. 

With this system, you "take" someone's picture with a TV camera and instantly print it out with a 
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines. 
You switch on your T.V. without being an engineer. The same holds true for the Computer Portrait System. It's 
50 push-button simple that a child can operate it. But the profits aren't kid stuff! 


MAIL THE COUPON OR CALL: TOLL FREE 800- -221-7660-Ext. 


А:94 


Send To: CASI, Computer Amusement Systems, Inc., Dept. A-94 
915 Broadway, New York, N.Y. 10010 
COMP UTER 


AMUSEMENT | Name 
SYSTEMS INC. | address 


Corp. Headquarters: 


915 Broadway, | City State Zip 
New York, NY 10010 | Tel.Home BÛ оли 
наше Call DRE: Lon uer е. سے س‎ aea ас MN LA наа 


212-929-8355 
TWX: 220883 TAUR 
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Shippable 
house 


It comes in a box and can be turned 
into structures as diverse as a hospi- 
tal, a bridge, a tent, a geodesic dome, 
and even a one-room bungalow. It's the 
Integrated Self-containerized Build- 
ing System (IBC), designed by Athens- 
based, Vienna-trained architect Ingrid 
Spendlingwimmer Fragantoni. 


Flexibility aside, Fragantoni's pre- 
fab building system is unique in that 
the structures form their own shipping 
containers. These in turn hold all 
needed components, including furni- 
ture. *For transportation, the build- 
ing components form international 
standardized containers, which are 
dismantled on site and used in the 
final structure," explains Fragantoni. 
"That eliminates the return shipment 
of empty containers, reducing shipping 
costs drastically" Once delivered, the 
structure can be handled by unskilled 
labor, according to Fragantoni. 
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All Purpose STAPLE GUN 


Versatile powerful tool for heavy duty fastening needs ... 
like insulating, ceiling tile, weatherstripping, etc. Drives 
into hardest woods — even soft metals. 


Model ET-50 Electro-matic 
All purpose STAPLE GUN 


With this electric Staple Gun the housewife can breeze 
through upholstering, repair screens, cover a cornice, 
wall coverings, stair treads, valances, etc. with 
trigger-squeeze action. And it's safe too...with on/off tae S 
lock. Operates on standard household current. ge E: ЖШШЕ МЕ. 
Manual or electric... Arrow Staple Guns are faster, easier and better to handle hundreds of do-it-yourself home 
fix-up and repair projects. Convenient, one-hand operation leaves your other hand free to hold, stretch and 
control material for a neat fastening job with that professional touch. Both models use No. T-50 Staples in leg 
lengths ranging from 1/4 to 9/16' plus special Staple for ceiling tile application. 


Use Only Genuine Arrow T-50 Staples for Jam-Proof Performance. Accept No Substitutes. 
Made in America to the Highest Standards of Quality & Excellence. 
Available at all leading Hardware, Home Center & Discount Department Stores Everywhere. 


) ARROW FASTENER COMPANY INC. 


271 Mayhill Street, Saddle Brook, N.J. 07662 
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The basic element is an L-shape 
lightweight truss made of steel or 
aluminum. A movable hinge between 
the beam and column members of the 
truss permits a variety of polygonal 
floor plans. Utility wall units—kitch- 
en, bath, storage, etc.—go between the 
inner and outer skins of the structure 
to optimize floor space. The skins, sug- 
gests Fragantoni, can be flexible or 
rigid materials such as canvas, fiber- 
glass fabric, thermoplastic mem- 
branes, or sandwich panels. Thermal 
insulation can be installed on the out- 
side of the utility units. 

The floor of the structure, which is 
slightly elevated above a foundation 
of concrete pads or steel anchors, con- 
sists of trusses and insulated corru- 
gated sheets. 

According to Fragantoni, the IBC 
system is being considered by the 
United Nations and the International 
Red Cross for use in disaster plan- 
ning. "Emergency shelters, hospitals, 
schools, and other relief facilities can 
be prepackaged with all their furni- 
ture and equipment and quickly 
shipped by sea, land, or air," she says. 

At present, the IBC system exists 
only in prototype; Fragantoni (28, 
Lykabettou & Taskalof, Athens 136, 
Greece) is interested in licensing pro- 
duction in various parts of the world. 
— В. L. Stepler 


ار = 


Bungalow in a box: Furnished one- 
room home (top) is assembled from 
the lightweight trusses that form its 
shipping container (bottom), which 
can be transported by land, sea, or air. 


SERY MOUNT 
Quick Change 
Tire Carrier 


Serv-Mount™ Spare Tire Carrier quickly stores spare tire 


fs шш иш шы шш шш eS шыш ,_ 


| an М under your pick-up, motor home ог trailer, and serves it 
+ | down to you easily and safely when you need it.: 
Pe e Eliminates crawling under vehicle, cuts, bruises and 


frazzled tempers. 
— — | е Made of heavy gauge steel. 
To remove tire, insert crank with Serv-Mount™ 
mechanism through hole in back bumper. e One year guarantee on all parts. 
| e Easily installed with standard tools їп 45 minutes. 
е Complete easy-to-follow instructions with order. 


е Full-size F-32H, designed for full size pick-ups, 
needs 20 in. clearance between ground and 
mounting surface. 

* Mini-size F-26H, needs 16 in. clearance. 


Spin crank handle for 30 seconds. Tire swings __ 
down and out behind vehicle. 


ри | ORDER TODAY 
| سسا‎ $ T 2 9.95 


includes shipping. Г 


| (Manufacturer's suggested retail price $149.95.) 
Tilt tire one or two inches. Spring-loaded arm will Introductory offer, good through March 31, 1984. 
then be free from tire. | 
To re-store tire to position under vehicle, reverse 
process. 


Baz N.W. Garden Valeeva.. ӘР MOWI 


Roseburg, Oregon 97470 : : 
(503) 672-1033 Spare Tire Carrier 


This is my order for. 1 | (number ordered) Serv-Mount™ Spare Tire Carriers. 
F-32H for (type vehicle) 
F-26H for (type vehicle} (Please print) 


Enclosed is ту check/moneyorderfotrS 1| || Name 


Charge to my Visa Card NO.__ Address 


Charge to my Mastercharge No. City 
Card expiration date State _ Zip Phone__ 


(Your Signature). (Orders will be processed within 24 hours after charge card approval 
or clearance of check. Please allow 3 to 6 weeks for delivery.) 


Airwell 
extracts pure water from the air 


Q А new moisture-condensation system produces pure drinking water simply by sucking 
air through underground pipes. The chill of the earth condenses the moisture, producing a 
gallon or more daily under most conditions. The Airwell system, now in the prototype 
stage, should be on the market by next year. 


By E. F. LINDSLEY 
Drawing by Gerhard Richter 


ou could stumble over an 
Airwell without knowing it 
was there. When Don Brauer 
showed me the installation at 
his home, all I could see were two 
short, plastic pipes projecting above 
the lawn. 

“The working parts are under- 
ground,” Brauer, a vice-president at 
Airwell, Inc., told me. He led me into 
his basement and to a small faucet 
on a pipe in the wall of his recreation 
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Buried in a shallow, two- to six-ft.-deep 
trench, Airwell's pipes chill warm air 
sucked in by an exhaust fan or turbine. 
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room. Brauer turned the faucet, and 
a steady stream of clear water poured 
out, almost filling a gallon collection 
jug. "That's last night's production," 
he said. 

The water came from an under- 
ground distillery that takes in air 
and passes it through a series of closed 
underground loops. It cools there, and 
the moisture condenses (see diagram). 
The water flows to a reservoir, which 
Brauer had just tapped. 

I visited Brauer at his home in Min- 
neapolis to see if the simple physics of 
this underground distillery are really 
all that simple. I wanted to find out 


RETURN AIR 


ses 


| Cooled below the dew point, the air re- 


leases water vapor, which condenses on 
the pipes' inner walls. Gravity carries 


how much water an Airwell could pro- 
duce and whether it was pure enough 
to drink. I also wondered how Airwell 
could possibly work in Minnesota's bit- 
ter winters—and who would want such 
a water source. 

I learned that Airwell does indeed 
work as well as the company (Airwell, 
Inc., Box 775, Alexandria, Minn. 
56308) promises. But, says Brauer, it's 
still in the developmental stage. 

An Airwell system consists of four 
or five rigid plastic pipes that are 
about 11⁄4 inches in diameter and about 
eight feet long, connected by headers 
at each end. These pipes, buried no 
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the gathering dew to a storage tank. In 
summer, cooled, dehumidified air re- 
turns to the house-cooling ducts. 


deeper than six feet underground, are 
linked to the air inlet and outlet pipes, 
which were the ones I saw sticking 
out of the ground. The pipes are sloped 
slightly to allow the collected water 
to run to a low point and drain into a 
reservoir. You pump the water out 
with a small hand pump. If the Air- 
well is near a basement, the pipe can 
run through the wall. 


Dew-point physics 


Airwell is based on a principle I 
learned in high-school physics. When 
the temperature inside the buried 
pipes is below the dew point of the air 
flowing through them, moisture will 
condense out of the air. Like an ice- 
cold pitcher of lemonade on a muggy 
summer day, Airwell's cool, under- 
ground pipes collect droplets of water. 
How much water is collected depends 
on several factors: 

е Relative and specific humidity of 
the air. 

€ Amount of air. 

е Soil temperature. 

® Variables such as the thermal 
conductivity of the soil and its mois- 
ture content. 

Moist soil works best because it 
tends to keep in firm contact with the 
pipes, providing better heat transfer, 
and because the moisture in the soil 
improves heat conduction. 

The factors listed above, which de- 
termine the amount of water that will 
collect, may seem obvious, but it 
can be difficult to accurately predict 
how much water will collect. Humid- 
ity calculations, for example, can be 
tricky. 

The relative humidity of the air is 
the amount of water vapor held in the 
air expressed as a percentage of the 
amount that would be present at 100- 
percent saturation. Knowing the rela- 
tive humidity, you can calculate the 
dew-point temperature to which the 
air must be cooled for the moisture to 
condense. 

But a relative humidity of 80 per- 
cent on a hot summer day represents 
a much greater water content than 80 
percent on a cold day. What really 
counts is the less-familiar specific hu- 
midity—or the weight of water actu- 
ally contained in a given weight of air. 

Even when you've pinned down the 
specific humidity, the calculation of 
how much water can be produced by 
cooling a sample of air to or below the 
dew point is complex. The results may 
not be accurate for a simple device 
such as the Airwell. 

Brauer's tests have produced sub- 
stantially more water (sometimes 
two or three times as much) than the 
amount he'd calculated it would (see 
table). He thinks that the airflow 


Airwell test results 


Theoretical 

Avg. air temp. Avg. rel. Dew point Liters Liters daily yield 
Day (deg. F) humidity (96) (deg. F) collected per day (liters) 
2 77 85 73.3 43.0 21.5 6.56 
4 72 68 64.8 13.0 6.5 2.67 
6 65 68 58.4 10.5 5.25 0.92 
8 73 72 66.5 12.0 6.0 3.42 


Water collected during several two-day 
periods varied with changes in temper- 


through the pipes was higher than 
the amount anticipated and that res- 
onance within the pipes might aid 
condensation. 

Despite the superior performance of 
the system, Brauer has modified it to 
further boost production. His original 
Airwell had a small, wind-driven, tur- 
bine exhaust fan to induce airflow 
through the pipes. This worked— 
when there was wind. Replacing the 
turbine with a small electric suction 
fan made the Airwell produce more 
water by moving more air through it. 

Brauer added an indoor-air intake 
to allow water production even dur- 
ing the frigid Minneapolis winter— 
when the dry air is colder than the 
surrounding soil. "In winter, if you ex- 
haust your clothes dryer through the 
Airwell, you make about a liter of 
water for each load of clothes," he 
told me. 

I studied Brauer's installation on a 
hot, humid day, yet he was still using 
the inside-air intake. He'd covered the 
open pipe with a piece of gauze that 
he kept damp with a dribble of water 
from the furnace humidifier. "I think 
that even in the summer, people will 
use inside air for consistent produc- 
tion," he said. 


Why bother? 


Seeing the damp gauze reminded 
me of a key question: Why install an 
Airwell? It seems pointless, if you al- 
ready have water, to use Airwell to 
make more water. 

"It looks that way," Brauer agreed. 
“For the next 10 or 12 years a lot of 
people are going to say that this is 
really foolish. But as more and more 
synthetic chemicals get into the water 
table, they won't want to drink what 
comes from the tap," he said. 

“Right now, there are a lot of places 
where the water is good enough for 
taking a shower, but you have to buy 
bottled drinking water," Brauer added. 

Just how pure and drinkable is Air- 
well water? Of course, because dew- 
point distillation is a physical phase 
change, it produces water that's theo- 
retically pure at the molecular level. 
But are there contaminants that can 
condense out with the water vapor? 

"Look at this," Brauer said. "Here's 
a list of 15 different possible contami- 


ature and humidity. In these tests, Air- 
well produced more than predicted. 


nants we've tested for" His tests ap- 
peared to prove that the water he'd 
collected was actually quite pure. 

In another test, a researcher at the 
University of Minnesota placed an 
Airwell intake near a busy street to 
see whether automobile-exhaust prod- 
ucts would be carried over into the 
water. Measured in parts per million, 
there was no sign of sulfur or lead. 

Brauer does not claim that all the 
water from all Airwells will be ab- 
solutely pure. "It's as clean as dis- 
tilled water," he said. "Not double- or 
triple-distilled water—but for the av- 
erage home, single-distilled water is 
adequate. 

"[ think we might need a couple 
of treatment devices at the outlet," 
Brauer added. "Perhaps just an acti- 
vated-carbon unit and a little calcium. 
Also, we might want to put some min- 
erals back in to add palatability.” 

Keeping the water clean, of course, 
requires keeping out contaminants 
such as bugs, dust, and airborne fungi. 
50 Brauer changes the gauze over the 
basement intake daily. 

Although Airwell is also developing 
commercial-size units to produce water 
from such sources as cooling towers and 
power-plant exhausts, the residential 
Airwell is ideal for do-it-yourself 
installation. Brauer has checked many 
city, county, and state regulations and 
found that no plumber's license is 
needed for the Airwell because it's not 
connected to any public water system. 
And it’s likely that in most places you 
would not need a building permit. 

Brauer said that it cost about $1,500 
to install his Airwell unit. The basic 
cost of the Airwell is expected to be 
about $900. Add to that the cost of 
connecting pipe, excavation, drilling 
through the wall, and sealing for a 
basement-outlet installation. If you do 
the digging and connecting yourself, 
you can save. | 

Airwell is still experimenting with 
types of pipes, jointing methods, intake 
filters, and possible purification de- 
vices. Brauer might even build in a 
microchip that would sense indoor and 
outdoor conditions and switch the in- 
take for best production. He expects 
the fine-tuning to take about a year. 
“Then you should be able to buy an 
Airwell," he told me. 
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Siretched-membrane 
heliostats 


© Tracking solar reflectors of metallized polymer film could make 
large solar projects economical. The Solar Energy Research Institute’s 
tension technique offers structural support and optical accuracy. 


Ganged around a central receiver, hun- 
dreds of low-cost heliostats such as 


Optical quality of a —Á Péflectór 
is measured at SERI lab with a laser 
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this two-meter (6.6-ft.) prototype could 
make solar electricity more economical. 


trace instrument. The heliostats main- 
tain accuracy even in moderate wind. 


By DANIEL RUBY 


olar-power towers can generate 
steam for process heat or elec- 
tric generation, but can they do 
it at a competitive price? The 
Solar Energy Research Institute says 
that to make such projects as the 10- 
megawatt Solar One [PS, Oct. '82] 
viable, the cost of the heliostats that 
reflect sunlight to central receivers 
must be cut by at least five times. 

The cost of a heliostat is closely 
linked to its weight. Heavy glass and 
metal reflectors require expensive 
mounts and drive mechanisms. Thus, 
SERI is trying designs that use light- 
weight polymer films as the reflective 
surface. Films deform easily, though, 
especially when exposed to wind. 

At first, the SERI group placed trans- 
parent polymer domes over the reflec- 
tive surface. This eliminated the wind 
problem, but the dome screened some 
incoming light. Later the engineers 
eliminated the dome, combating wind 
instead by stretching the membrane 
taut. With tension, the surface requires 
less-massive supports yet maintains a 
large, optically accurate surface. 

To test the concept, the engineers. 
built a variety of scale-model reflec- 
tors using different polymer candidates 
and methods of attaching the mem- 
brane to the frame. In bench tests with 
a laser trace instrument, the scale 
units maintained a uniform surface 
with significant deviations only where 
the membrane was attached to the sup- 
port ring. (On full-size units, this ef- 
fect would be negligible, says SERI.) 
Field tests with wind loading showed 
that the surfaces kept their shape in 
winds of up to 10 mph. Above that, per- 
formance began to degrade. 

SERI believes complete stretched- 
membrane heliostats (including drive 
system and pedestal) could be built 
weighing less than two pounds per 
square foot of reflector surface. If so, 
production costs could be low enough 
that solar-power towers might begin 
sprouting all over. 
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insulating system that 
stops cold air and 
increases R value by 90% 


One Kit Easily Insulates 10 Windows 


е STOPS Cold Air Drafts 100% e Packaged On A Roll For Easy 

* Easily Installed In 5 Minutes Installation 

* NO Tedious Measuring or е Wipes Clean With Damp Cloth & 
Cutting Folds Away For Reuse 


• NO Nailing, Screws, Magnets or е Opens For Easy Access or 


Channels Cleaning 
е Household Hair Dryer Pulls e Can Be Seamed Together For 
Window Tight Large Windows 
| е Heat Window Defies Detection 
Protects You Fits Any Type Patio Door & Pulls Tight Our Double With Heat 
From Winter's Window-Casement, Picture Window With Household Track Acrylic Window Candle 
Cold Blasts Bow Arched, Etc. Kits Also Hair Dryer Fastener Never Flickers 
Це | 


Nie A 
XE — 


VAR 
be b 


AUS 
№ | 


The problem with most inside window concept to windows in homes and busi- 


sealing products on the market today has nesses. The system is simple, low in cost Visa & Mastercard 
been they are difficult to install and look and yet so superior to window products ORDER TOLL FREE | 
even worse. costing 5 to 10 times as much. Anyone can 1-800-523-2004 | 90 
We all have seen homes with a sagging get professional results in minutes, just by | «он и 
baggy piece of cloudy plastic fixed to the applying our acrylic double track fastener to Anywhere in USA ——À 
windows. Not only is this an eye sore, but window trim. Applying Heat-Window Film 24 hours a day — | 
the effectiveness as a window insulator falls then with an ordinary hair dryer apply hot air 7 days a week PLUS POSTAGE 
almost to zero. to the surface. Immediately the film tightens Operators Only Qualified 
We have adapted a technology that was drum tight, easily and effortlessly. You have To Take Orders 
developed for the industrial packaging just professionally sealed your window from | 
industry. We enjoy all types of products that the inside and have formed a thermal barrier ONE TEN WINDOW KIT 
are wrapped and heat sealed to keep in that will reduce heat loss from cold dry — 40 inches wide by 41 feet lona on a roll 
product freshness by keeping air out. windows and prevent cold air infiltration into y g 


The Heat Window takes this technology a your living area. 110 feet of Fastening Track. 
few steps further and applies the same 


ENERGY ARSENAL HEAT WINDOW DEPT. PS-1 


254 County Line Rd., Hatboro, PA 19040 


- o 
=. GUARANTEE Please send me ________ kit with step-by-step instructions. Patio Door & Picture Window Size КИ | 
— h | | -—-— — 7 feet x 9 feet with fastening track $7.95 PLUS $1.75 postage. 
=> Test the HEAT-WINDOW ><>} Опе 10 window kit — 40 inches wide by 41 feet long, 110 feet of fastening track for the low price of 
=> SYSTEM. Trial test <> $14.90 PLUS $1.75 postage. 
without risk. Install the >> A20 window kit — 40 inches wide by 82 feet long with 220 feet of fastening track and easy instructins 
= Heat-Window and should — for $28.00 PLUS $2.00 Postage. A Savings of $1.80 if purchased separately. i 
—>< you feel that it did not = a А 30 window kit — 40 inches wide by 123 feet long with 330 feet of fastening track and easy 
= : increase the overall iran: instructions for $41.95 PLUS $2.25 Postage. A Savings of $2.75 if purchased separately. | 
—. Баал се d d <>, NoCOD's PLEASE CHARGE MY O VISA O MASTERCARD 
Ex U d ; 
tions, return the unused of Acct. No. EXP. Date. ——— | 
><. portion within 15 days for = Е ————————— ي‎ АДЫ 
= a EIU of m purchase 7 ADDRESS  — — | ______АРТ.МО. | : 
| rice less postage. | 
os Р Pey SSS] ст STATE ZIP | 
22999099 АА, SIGNATURE س‎ 
ر‎ | | | i i à à | i i $ { j i Orders to Canada check or money order must be made payable in U.S. Dollars and $3.00 must be added to total cost of order. | 
' | | шина umm um | | SEND FOR OUR ENERGY SAVINGS PRODUCTS CATALOG. mm umm mm 


Carry „10 times 


a wheelbarrow load 
in one easy trip! 


The Garden Мау Carts huge capacity and perfect 
balance lets you complete tough, heavy chores... 
faster and easier than ever! Wheel-away giant loads 
— topsoil, mulch, shrubbery, patio or stonewall 
materials, anything — without tipping, 
=) without strain, It's the best outdoor tool you'll 
k ever use..bar none! Find out for yourself. | 
Write today for Free Literature on. 
THE Way Cart 


J А 71984 Garden Way. Inc 
کچ‎ À 


Please send me your FREE 
Garden Way Cart Literature today 


| Address 

| City 

i State 21) cc 

| 3 Garden Мау Carts ol 


L Dept. A2646C, Charlotte. „УТ 05445 45. al 
— сата 


Super Magnet Lifts 100 Pounds 


Ronen, ket site magnets lift to 100 pound 
sci steal „зна È Proven on gon biogas Sianga, беп 


175 Lb. Lift P 
an With Stainless Steel Handle 
| but lifts up 10,173 Tos! Mage of 4 ceramic 
eel pietas that کی ا‎ dc 
es ee nandi enient stain- 


Train at home in spare time. No previous 
experience needed. Tools and materials 
| included with course. No special talent re- 
| quired. We show you what to do, how to 
do it. GET FREE FACTS! 

CALL TOLL—FREE 


11-800-228-2028/21,220, 


j (In Nebraska call (402) 571-4900) 


CALL ANYTIME—24 Hours a day, 7 days a week. f 
Or write today. No cast. No salesman will call, E 


| ICs Electrician School 
dm Dept. PCOC3, Scranton, PA 18515 


MEN'S WIDE SHOES SHOES 


EE-EEEEEE, SIZES 5-13 


Extra width for men who need it, 
| In excellent variety, styling 


and quality. Available 
only through our 
FREE CATALOG 
Send for it! 


HITCHCOCK SHOES, INC. 
Dept.46B . Hingham, MA 02043 ` 
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“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Turbo overcharges 


When I step on the accelerator in my 1979 
turbocharged Mercury Capri, the turbo 
overboosts and the engine pings and clat- 


| ters. How can I eliminate this problem? 


Would water injection or a boost control- 
ler help? 
Brad Merrick, Davenport, Iowa 


Water injection really will help. Also, Auto- 
tronic Controls Corp. (6906-T Commerce 
St., El Paso, Texas 79915) has an electronic 
spark- retard controller for turbo engines 
that works well. 


Rod buster 


I have a 1979 301-cu.-in. V8 Pontiac Grand 
Prix. At 49,000 miles the number-one con- 
necting rod broke and cracked the camshaft. 
Гуе been using Mobil 1 oil, and I'm wonder- 
ing whether it contributed to the situation. 
Robert P. Anderson, Peekskill, N.Y. 


Every time Гое seen this, Гое found that 
the rod was bad to start with and some- 
body horsed it around, got a rod bearing 
seized on the crank, and jerked the rod in 
two. I haven't seen any evidence that the 
oil you use could do this. 


Knock, knock; what's that? 


What does it mean when my 1981 Cadil- 
lac V8-6-4 gives a hard "knock, knock" 
sound on warm starts after the car has sat 
for 20 to 30 minutes? I never hear the noise 
during cold starts or when the engine is 


| shut down for only five or 10 minutes. 


C. E. Chester, Irvine, Calif. 


| The knock is preignition. When you shut | 
down hot, some fuel is getting into the | 


manifold from thermal expansion of the 
fuel. When you restart, you have a rich 
condition—and the combustion cylinders 


|| have become hot enough to ignite fuel early. 


Go to the source 


Is it normal, after 7,000 miles, for a 1982 
Buick V6 to be burning a quart of 10W-40 
oil in less than 1,000 miles? If it's not 
normal, how do I contact Buick? Everyone 
up to the top regional level says it's normal. 

Brian Sherwood, Elmhurst, Ill. 


I'd say your oil consumption is high. I be- 
lieve the problem is valve seals. Originally, 
the valve springs interfered with the seal, 
and now a new, smaller seal is used and 
helps a lot. Try the Buick toll-free number 
(800-521-7300), and be sure to keep good 
records and have them handy when you 
call. You may get some help. Also, the head 
gaskets weren't holding up too well, and 


| antifreeze got into the oil and was hard on 


the seals. Buick now uses a better head 
gasket. This answer is good for any pre- 
1983 Buick V6 engine and for whatever car 
used it. 


Diesel brakes weaker? 


My 1980 Buick Electra diesel has given | 
good performance, but on sudden hard 
braking, the pedal has to be pushed hard 
to the floor. The brake system is booster- 
powered by the power-steering pump. Also, 
should glow plugs be inspected periodically? 

W. S. Decker, Stanton, Texas 


On hard acceleration, gasoline engines have 
lots of vacuum available for a panic stop 
and feel strong. Diesels, with pumps, are 
constant-supply and rpm-limited, so on de- 
celeration the engine goes to idle, the pump 
rpm goes way down, and the brakes feel 
kind of short. With a diesel, you've got to 
keep the brakes in better shape, with no 
slack in the lining adjustment. The lining 
should be unglazed (not cooked) and clean, | 
and rotors and drums must be in good 
shape. Glow plugs will last 50,000 miles 
or so, if you don’t abuse them. If they are 
left on accidentally or when they're used a 
great deal in really cold weather, they don't 
last as long. If you burn them, pieces can | 
fall off and get into the piston chamber and 
cause expensive damage. 


How many cars? 


I've had a problem with the gas pedal stick- 
ing on my 1980 Buick Riviera. The last 
time it stuck I had a major accident, hit- 
ting eight cars and doing $4,000 worth of 
damage to my car. l've taken the car to 
the dealer a couple of times and been told 
that there's nothing wrong. What could 
cause this problem? 

Ernest Oliver, Mount Vernon, N.Y. 


The law requires two methods of throttle 
closure. Most manual systems use two re- 
turn springs. Look for interference either 
under the hood or with the pedal under the 
dash. Check for a kinked cable. Also, I'd 
have the carburetor removed and the throt- | 
tle plate checked for sticking or for arms 
and levers binding. 


Stiff power steering 


The power steering in my 1981 Buick Sky- 
lark is very stiff. I have driven other Sky- | 
larks, which drive fine. Buick mechanics 
and a factory rep say the stiff steering is 
normal. Have you heard of it before? 

Jon R. Clifton, West Salem, Ill. 


| Do you have a sports coupe? They have 


high-effort steering gear for increased road 


feel. If not, the Teflon ring on the steering 
rack may be worn. That would make steer- 


ing stiff. 


Midrange power loss 


My 1976 Chevrolet Chevette always starts 
well, but when I accelerate in the 40-to- 
50-mph range, I get a slight shudder, and 
the car loses power. Sometimes I have to 
pull off the road. Pumping the gas pedal 
and restarting will usually get the car 
going, but later it will happen again. 

R. W. Trotter, Elkhart, Ind. 


Start looking in the fuel tank for incorrect 
venting and the tank fighting the fuel pump. 


Also check to see if the fuel pickup filter is | 


plugged or if you have a hot fuel line en 


| route to the fuel pump. Check fuel pressure 


and carburetor fuel level. Also look for a 
carburetor air restriction, no shut off of the 
hot air, a restricted exhaust system, or an 
ignition problem when hot. 


| Cam-lobe loss 


The six-cylinder engine in my 1979 AMC 


Concord has about 62,000 miles on it and | 


backfires through the carburetor on heavy 
acceleration. My dealer says that the cam- 
shaft is losing some of its lobes because of 
wear. I change my own oil and filter every 
3,000 miles. I think that the cam wasnt 
hard enough. What do you say? 

Gary Damschroder, Elmore, Ohio 


There are lots of cam failures today that 
we've never seen before. Running the oil and 
water hotter is part of the problem, and the 
manufacturers’ control of heat treatment 
and finish seems to have gone to hell. The 
hardest lube job in your engine is the cam 
because of the high unit pressure—and oil- 
ing by splash or miracle is accepted engi- 
neering these days. Oils lose their additive 
package with use, and this includes the 
extreme-pressure additive. There's not much 
left at 3,000 miles. 


| Cruise control runs amok 


The cruise control on my 1979 Buick Le 
Sabre will accelerate from a setting of 35 
mph to 45, then it feels as if the carbu- 
retor is starved for gasoline. It hesitates 
and then will take off but will not increase 
in speed. Until three months ago it worked 
perfectly. A Buick mechanic told me that's 
the way it works, but it never did this 
before. 

Sylvan S. Klewans, Mill Hall, Pa. 


This is not normal. You must have some- 


one check the unit. Most likely, it has a bad | 


transducer. 


Quality's the bottom line 


I own two GM diesel cars, a 1980 Cadillac 
and an '82 Oldsmobile. I've had problems 


| with the Roosa pump in the Cadillac and 


am now on the third pump. The fuel sys- 
tem has been purged twice. I've been told 
that Mercedes recommends a diesel addi- 

Continued 


Buy Tools DIRECT 


at Rock-Bottom Prices: 


FREE 
Rockwell Ди 
UD П би 


Join thousands of Americans—and buy direct 
from U.S. Generals catalog. Enjoy Rock-Bottom x. 
prices on hand tools, power tools, automotive — 
tools, motor, handyman supplies—6,000 na- 
tionally advertised name brand items at OFF 
prices. Save on all the famous names you know 
and trust—Stanley, Wiss, Disston, Skil, Kennedy, 
Lufkin, Rockwell, Black & Decker, plus many, 
many more. 

Thousands of serious minded craftsmen, me- 


10-Pc. 
DRILL BIT SET 


chanics, homeowners and hobbyists each send us == 
$1.00 just to get this big 196-page catalog of fan- 1 
tastic buys on brand name tools, hardware, and 
accessories. 

Our bargains are so great, we ask $1 simply to 
discourage curiosity seekers. 

But really, the catalog is FREE! We'll send you a 
Special $1 Discount Check to spend like money on 
any order and get your $1 back. Or, if you're not 
100% satisfied with the catalog, send the back cover 
with your name and address and we'll refund your 
dollar immediately, 

As an "extra", you'll also receive with your first 
order a 10-piece High Test Steel Drill Bit Set (worth 
about $4.00) absolutely FREE. 


6,000 name BRAND ТЕМ5 


` U.S. GENERAL SUPPLY CORP. Dept. K-23 
100 Commercial St., Plainview, N.Y. 11803 


| enclose $1. Please send your new 196-page fully 
illustrated Tool & Hardware Catalog. Also send a Special 
Discount Check worth $1.00 off on any purchase. If lam 
not 100% satisfied with the Catalog, my $1 will be 
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Thousands of individuals and companies. | 


| 


е COPYRIGHT 1883 15 GENERAL SUPPLY CORP 


| Here's a partial list of firms trom (Print) 
our last 6 to 9 months customer list: | Name — 
е IBM * General Electric + Goodyear * NBC | 
е General Motors * RCA е Procter & Gamble | Address 
| потіпітит order required! City State — Zip 
| € а - | 


RADIAL Nill 
23748 
Er НАМИ ЧЫ " 22 
а. 2254 asy 4p ® 
WEM e Best Chain for Ice or Snow 
The Radial Chain by Champion is design- > cables allow for the flexing of radial tires, 
ed for all automobiles, especially those — and the steel rollers will work with the 
with limited fender clearances, front tread surface to give you better traction, 
wheel drive and radial tires, it is the cornering stability and safety on ice or 
original cable chain that has performed snow. 
successfully for millions of users in the To install the Radial Chain simply drape 
past 20 years. chain over tire, fasten inside and outside 
The Radial Chain is easy to install, light- hooks, clip excess cable into side clip and 
weight, durable, and gives you great you are ready to go. Because your car 
riding comfort. does not have to be moved or jacked up 
Side members made of quality aircraft — you can install the chain even when you 
are stuck. 
To order call Toll Free: Monday-Friday 1-800-547-4255 * 8:00 am-5:00 pm Pacific Time 
Or Mail to: Security Chain Co. Price includes UPS delivery. No C.O.D.'s. 


621 S.E. Union Ave. No orders accepted outside continental USA, 
Portland, OR 97214 Not for use on tires with wide shoulder lugs. 


L' РІ bm ы = 
ще 4 he s 
с Lr 
L] ^i ы 


Please rush Mg setsofthe 


| | Сага # Exp.Date ат 
Radial Chain® at $55.50 per set for 12-13" wheels 
and $59.50 14-16" wheels. Name 
| Please give this information for each set ordered: Street 
Car Make Model Year . City j 
| Exact Tire Size State Zip 
O Check Г] VISA O Master Charge Telephone: 


FOR INFORMATION ON THE RETAILER NEAREST YOU CALL OUR TOLL FREE NUMBER 1-800-547-4255 
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The world's smallest cordless phone 
is also one of the longest-range cordless phones. 


The GTE 
Flip-Fon 


) 


k 
|. 
| 

x. 


М: on 


No Protruding Antenna! 

Extended Hange and a 10-Number 

Memory In a Phone that Fits Into 
Your Shirt Pocket! 


This is the cordless version of one of 
the most popular cord-type phones — 
the СТЕ Flip-Fone. It'sas thin as a pack 
of cigarettes. Its circuitry is patented — 
no other phone can match its electronic 
“innards.” 


1200-Foot Range 


Most cordless phones have 700-foot 
range, maximum Not this power-packed 
Flip-Fone! It gives you clear, distortion- 
free sound up to 1200 feet away. 

Sound quality is so good the other 
party won't know youre talking on a 
cordless phone. No fading in and out. 
and best of all, no messy antenna. 

With the SuperAntenna, the range 
becomes an incredible 3600 feet. You 
can be blocks away. or in your саг. or in 
a remote building, and still have crystal- 
clear conversations. 


Memory, Intercom, Lots More! 


The GTE Flip-Fone 300 stores up to 
10 telephone numbers — nine in perma- 
nent memory, plus the last nurnber you 
dialed. 

The handset has an electronic ringer 
and a "mute" key that lets you hear the 
other party without their hearing you. 

A security code means unauthorized 
persons can't pick up the phone and 
use it. LED indicators tell you which 
functions are operating. Paging. of 
course. 

A wonderful extra: full intercom 
between the base and the handset. 

And it's gorgeous! New high-fashion 
almond color. fits any decor. 

Universal pulse dialing. 


The GTE Flip-Fone 300 
$179.95 
two for $169.95 each 
add $4.50 per total order for shipping 
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е 300 


TRIPLE THE RANGE 
OF YOUR GTE FLIP-FONE 300 
OR ANY CORDLESS PHONE! 


The SuperAntenna will give your cord- 
less phone. regardiess of make or model. 
THREE times the range it has now. 

With the GTE Flip-Fone 300, that means 
a range of about 3600 feet — 3:5 of a mile. 

With conventional cordless phones 
whose range is 700 feet. anticipate an 
increase to 2000 feet. 

Youll notice vastly improved sound 
quality as well as distance. No more 
"fuzzy" or unclear sound. 


The Super Antenna connects to your 


phone in 5 seconds, with a standard mod- 
ular plug (you also plug it into a standard 
wall outlet). 


The SuperAntenna — $79.95 
(with the GTE Flip-Fone 300 — $69.95) 


add 34.50 per total order for shipping 


AW 


Ж.т а AM os 


WE ABSOLUTELY GUARANTEE! 


| Try the СТЕ Flip-Fone 300 and. or the 


SuperAntenna for up to 30 days. If for any 
reason you decide not to keep any or all of 
them. send one or all back to us for a 100% 
refund. 

For fast delivery on credit card orders, 
call toll-free 24 hours a day. 7 days a week: 


1-800-453-9600 
In Utah Call 1-800-662-2500 
Or send check or money order. 


(Be sure to add shipping cost.) 
For information, call: 201-370-1234 


The GTE Flip-Fone 300 Cordless Phone 
and the SuperAntenna 
are electronic marvels from 


NEW HORIZONS 


Dept. PS1 
5-31 Fiftieth Avenue 
Long Island City, NY 11101 
TELEX: 4993183 HORIZONS 


“Say, Smokey—" 


tive called Redline. Is this safe for GM cars? 
The dealer does not recommend any addi- 
tives. What do you think? 

W. A. Horne, Rancho Palos Verdes, Calif. 


I doubt that the additive would help. There's 
a big difference among pumps. Yours is 


| simple—cheap compared with a Bosch mod- 


el. I don't believe the additive would hurt 
your system, but I doubt that it would solve 
the basic problem, which is quality. I hate 
to say that. I'd like to brag about an Ameri- 
can product, but I can't. 


| Dare accepted 


Some additives seem to work for clicking 
valve lifters, but the prices are ridiculous. 
What generic product can I use to do the 
same job for less money? This is a tough 
one. Dare you answer? 

J. M. R. Findlay, Agincourt, Ont. 


At best, chemistry by additive gives spo- 
radic results in my experience. A product 
has to be compounded to stay in suspen- 
sion in the carrier and mix with lube oil. 
For example, two quarts of kerosene in a 
four-quart oil system works like a laxative 
and cleans the system out, but it's hell on 
bearings, cylinder walls, and cams. If I 
knew of a cheap, simple, available cleaner, 
I assure you I'd tell you. But I don't. 


Rainy-day stalling 


My 1977 Ford F-150 pickup with 302-cu.-in. 
V8 starts and runs fine when hot. When 
cooled down overnight in rainy weather, it 
starts OK but then stumbles and stalls 


| when half warmed up. It runs fine again 


when hot. Black smoke comes out of the 
exhaust when it stalls. I've had the carbu- 
retor rebuilt and a new choke control, dis- 
tributor cap, and plug wires installed, but 


| the truck still doesn't work right. What's 


wrong? 
James B. Deysher, Ambler, Pa. 


Black smoke is a sign that the fuel mix is 
dead rich. Look for hot fuel thermosiphon- 
ing, high-temperature fuel in the line pres- 
surizing the float needle off the seat, or an 
improperly adjusted choke that resets when 
it shouldn't and unloads late. There's also 
a chance of a carburetor leak flooding the 
manifold. 


| No trailer pulling 


I have a 1980 Ford pickup with a V8 and 
manual transmission with overdrive. The 
manual says the vehicle should not be used 


| for trailer pulling. Can you tell me why? 


Ray Evans, Macclenny, Fla. 


Trucks are rated in two ways: by the abil- 
ity of components to carry and to pull. 
Apparently, there's nothing left in the drive 
train with which to pull. 


Got a car problem? Send it to: “Say, Smokey—,"’ POPULAR 
Science, 380 Madison Avenue, New York, N.Y. 10017. All 
letters are read, and those of widest interest are answered 
in this column. Due to the large volume of mail, Smokey 
cannot reply to letters not selected for publication. 


CASIO CALCULATOR WATCH 


Finger-write your figures on the watch face. 


Introducing the timepiece that adds 
another dimension to watch technology. This 
new CASIO combines state-of-the-art micro- 
computor technology with the latest styling to 
give you an elegant timepiece with a 
multitude of functions. 

And the most remarkable function of all is 
this... The watch face actually reads and 
computes math problems you trace on its 
face. 

And there's more, much more... for less 
than $100.00. 


ELECTRO-TOUCH TECHNOLOGY. 

This handsome and superbly styled 
timepiece has a transparent crystal that reads 
finger-strokes you trace across its face. Each 
figure and math symbol you outline appears 
on the background digital display. Take your 
finger across twice (—) and the answer 
presents itself like magic. 

No keys, no keyboards, no need to use 
stylus or pen. Even the broadest fingers will 
work. Add, subtract, multiply, divide — 
perform chain and mixed calculations to eight 
places, plus decimal. There's even an 
indicator telling you which function is being 


performed. 


DIGITAL PRECISION, ANALOG STYLE. 

This handsome CASIO was created 
exclusively for the man who recognizes 
exceptional styling. And that's what you get 
with this sleek new timepiece. From its raised 
time markers to the elegant case and band of 
tight mesh-steel or gold-plate, this beauty has 
the special look of luxury that is never out of 
place... from the very casual to the most 
formal occasions. 

You get the classic elegance and 
convenience of analog watch hands. Subdued 
in the background is the modern message of 
digital precision. The digital display can be set 


in 12-hour or 24-hour digital time. A pre- 
programmed calendar is set until the year 
2019. It's a handsome and functional way to 
wear time with accuracy to 1/2 second per 
day. 


HERE'S HOW THIS 
MARVEL WORKS 


PRECISION ALARM AND 
STOPWATCH. 

You can program this multi-talented wrist 
alarm for daily events. To wake you up. 
Catch your bus. Program it for any minute 
you choose. Or set it to beep-beep you every 
hour. 

In addition to helping you organize your 
day, this gifted chronograph boasts a fiercely 
talented stopwatch. Record normal times and 
net times with accuracy to 1/10 second. A 
beep confirms starts and stops. Ideal for 
tallying cooking time, minutes on your parking 
meter or anything you like. 


Dielectric layer (Second layer) 
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WE INTRODUCE IT AND 
WE GUARANTEE IT. 

When we first heard the engineers at 
CASIO were on the brink of perfecting a 
finger-trace recognition calculator watch, we 
had hopes of being the first to offer it. And 
now that's a reality. 

Because this innovative timepiece is now 
available only through On The Run, to be 
assured earliest delivery, please order yours 
now. Chrome and stainless model AT-550 
is only $99.95 and gold-plated model 
AT-550G is $119.95. 

See how this handsome accessory can be 
worn anytime, anywhere. Discover the 
convenience of finger-trace calculation and all 
the other special features of this talented 
timepiece. Once you see this handsome and 
functional timepiece, you're sure to want to 
keep it. If not, we quarantee your satisfaction. 
Simply return it in new condition within 30 
days for a full and courteous refund. One- 
year warranty included. 
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REDIT CARD HOLDERS 
| ORDER TOLL-FREE TODAY. 


To order, call toll-free number below, or send a 
check of money order for the total amount plus 
$2.50 for the first watch, $1.00 for each 
additional watch for shipping and insurance. 
Add an additional $2.00 for UPS air delivery. 
ph residents add 4% tax. 


(800-437-4385 
би Me Ran 


107 Roberts St., Department PS-1 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
Call or write for a free one-year subscription 
to our catalog of timepieces and high-tech 

items for better living. 
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GASOLINE POWERED or 


LIQUIDATION BUREAU, INC. 3602 N. 35th AVE. PHOENIX, AZ 85017 | 
can be factory converted to... 


MUST LIQUIDAT | GAS & NATURAL GAS or 
at below dealer cost GAS & PROPANE! 
NEW 4250 watt BM i 


REGOLE S IL STARTER 


Electric Start =; 
Power Generator Уй 


Protect your 
HOME or BUSINESS 

WITH "stand-by" 
ELECTRIC POWER! 


A severe storm or utility power failure could 
leave you without electricity for hours, even ^. . ^ 
days, shutting down ALL your home or busi- 9 


HEAVY GUAGE 
TUBE 


carrying 
frame 


ness electrical equipment. Furnace motors 1 YEAR 

would not run (pipes could freeze!) ...refrigerators \ oy зук Ы 
and freezers full of food could spoil... water pumps, 5.240 &2-120V .. centers. 
sump pumps, lights, ranges and TV's would not RECEPTACLES nationwide. 


operate. With b ackouts, brownouts and severe | 35.4/17.7 AMPs 
storms becoming more frequent a STAND BY gener- 


ator makes really good sense. 


Use it ANYWHERE... ANYTIME 
to power tools & equipment! 


| This generator is COMPLETELY PORTABLE and incor- | 
porates the latest state of the art technology. 
Don't confuse this ELECTRIC START POWER-RYTE 
[кн with inferior imported or outdated models 
elsewhere! This is a BRAND NEW, TOP OF THE 
LINE. 1984 а with а owerful 8 H.P. BRIGGS 4 
STRATTON E. And, use this is a ROTATING 
FIELD unit, en armature, the power is taken 
| ov from the stator. This prevents heavy amperage 
nts at the brushes and provides plenty of 
| MOTO STARTING SURGE POWER. (Extremely i impor- 
on ааа when starting furnace, sump pump, air 
conditioner etc. motors). Е = 
Made in the U.S.A., by a leading generator manufac- SIZE 27" х 19°H x 19" 
turer, this POWER-RYTE comes with a 1 YEAR WAR- 4 “EIGHT 158 Ibs. 
| RANTY on electrical and 90 DAY WARRANTY Comparable Models 


| °" Compare е features and price with priced at * 1200.00 
QUT THEY GO AT ONLY 


ANY OTHER comparable model on the mar- 
| ket today. You'll au realize what a great 


Run al day 


3800 ‘WATT 
‘continuous 
power 


rer hes 


* Motor starting capacity 
up to 1% H.P. 

NEMA standard recepta- 
cles meet OSHA and NEC 
regulations • Heavy 
guage carrying frame « 


value this is. And, (at a savings of up to | 
| $700.00) these -RYTE generators Factory conversion to 
| will sell out fast...so call or mail your GAS & NATURAL GAS 
order now! 5150.00 ADDITIONAL | 


‘499 


DI 
аа CREDIT, CARD CUSTOMERS SS 


| POWER-RYTE 1250 WATT 


PORTABLE an 


3 H.P. BRIGGS & 
STRATTON ENGINE ar ORDER TOLL FREE 1-800-992-0887 
* 120 VOLT AC-10.4 д Я 2 7 DAYS) 
amp single phase - „шш 51 IN ARIZONA CALL 662-233-0999 COLLECT 
(60 Hz) oe e LARGE QUANTITY BUYERS.. "САЦ. | FOR DISCOUNTS. 
Resi = Î LIQUIDATION ви BUREAU, ING. "Dept. B5G-1 | 
| heavy duty \ F GENERATOR(s 
| rotatin field f M EU nT Г peut 
| “АН. ! motor start | will pay driver shi u 


DAs) 1o 5299.00 ea. 
Plus $15.00 ea. for Tor shipping and handling 


[ Enclosed i order Add 6% Ta 
| Charge my LI VISA | MASTERCARD n 


city LE 
nded rece 
гну SC YEAR W 


RANTY еи Ден r^ days Plus 
engine * SIZE 19"L x ns Acct. # Ep 
15W x 16"H - WT. 65# В chant. | name 
12 кода | 
LIQUID ATION <a 
Q |j] oes -T 0.D.'s+ Orders : | 
BUREAU, INC. OS ONLY -Alowatea Phone #( ) 
Authorized liquidator of Consumer Products | pies eae Sign Here | 
3602 N. 35th AVE. PHOENIX, AZ 85017 03 weeks. _| 
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S & PROPANE 
iil 5150.00 ADDITIONAL | 


Log holder 


doubles as a carrier 


LUC x 2^ CRADLE 


hep 
NAIL Hr RÀ ACE 


Mother Nature goofed. If logs were 
square, they'd be much easier for hu- 
mans to carry and stack at the fireside. 
still, there is a way to live with the 
present design: Build this log holder. 
It's strong and easy to tote, making it 
a convenient carrier from the woodpile. 
And it's attractive—use it to hold un- 
used logs at the fireside in your home. 
Here's how it's made: 

Use мл. oak or walnut for the side 
pieces, 1'/-in. stock for the cradles and 
handle. Make the bottom slats from 
va-in. plywood. The sides are held to- 
gether at the corners with No. 8 %4-1п. 
flathead screws. Fasten the cradles and 
handles with No. 8 1'A4-in. flatheads. 

Countersink all holes and fill them 
with wood dough, or use %-in. dowels 
to create a pegged effect. If you use 
dowels, let them extend about '4 in. 
out of the screw holes, and sand them 
smooth. 

Round all edges of the side pieces 
and handle with a '4-in. rounding-over 
router bit. The final touch: Apply two 
coats of an oil-base stain. —Larry Cotton 


= 


Giant microcircuits 


[Continued from page 67 | 

low chilled water to flow through it. 
“We exceeded the limits of air cooling 
with this wafer design,” Gene said. 
“The water cooling keeps each chip at 
about 65 degrees C [149 F]." 


But the package gets still more com- | 


plex. Connected to each input-output- 
voltage pad on the topmost wafer layer 
is a plastic strip with one metallized 
side. The strips pass upward through 
a grate-like busbar of black-and-silver 
strips mounted in a ceramic plate. 
The unit distributes power to the chip. 
Still a third component of the pack- 
age fits over that, with two strips com- 
ing together at a single junction pad. 
That feature also provides redundancy, 
since only one signal path is needed. 


Behind the junction pads is the larg- | 
est pin connector ever made—more | 


than 1,000 tiny pins in a neat square. 
About 800 pins are used for signal 
input-output. The remainder are 
ground connectors. "You need that 
many pins to handle the large num- 
ber of gates on each chip," Carlton 
said. 

The modular-wafer package will be 
hermetically sealed. Each weighs sev- 
eral pounds, most of that in the mo- 
lybdenum block. Forty wafer modules 
will go into each computer. 


The Amdahls have designed their | 


Trilogy computer to hold 1,000 com- 
mercially available chips for user 
memory—either standard 64K chips 
or the new 256K chips just reaching 
the market. Thus a Trilogy comput- 
er can come with either 64 or 256 
megabytes of active internal memory. 
Combined with other memory needed 
for diagnostics and internal instruc- 
tions, total memory could exceed 
600 megabytes. 

“For typical business applications 
like on-line banking, a computer needs 
two megabytes of memory for every 
million operations per second," Carl- 
ton told me. “So we need about 64 
megabytes of internal memory.’ 


Stretching the limits 
But that's not the end. Businesses 


increasingly need larger memory ca- | 


pacities combined with multiple pro- 
cessors, says Gene. A single Trilogy 


computer, with a backup processor, | 


power supplies, cooling unit, and all 
supporting equipment, will occupy a 
fraction of the floor space required by 
competing systems, he says. 

Though wafer-scale integration was 
the driving factor, building a new 
high-speed mainframe computer forced 
the Amdahls into other fields. “We 
found that it's important to reexam- 
ine things when you're moving into a 
new technology," Gene explained. "You 
have to redo almost all the support- 
ing technologies, as well." 


HOT WATER BILLS IN HALF!” 


FAMILY OF SEVEN CUTS: 


Tankless Heater Provides Endless Hot Water 


ва - The Hughson family 
Sp + just took 7 showers in 
Nub a row — the 7th was 
LU as hot as the first — 
А and they re saving 

| hundreds on their hot 
_ Water bills too. 


The Hughson family of Pennsylvania 


Sound, Simple, Money-Saving Idea- 


Did you know that much of the energy 
used to heat your basement tank of water 
is dissipated right through the walls of the 
tank itself and into your storage or crawl 
space area? 


costs and energy consciousness, a new 
THERMAR™ TANKLESS INSTANT HEATER 
should be considered by everyone inter- 
ested in saving money and saving energy. 


STORAGE TANK THERMAR" 


TANKLESS 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to 
keep large volumes of water standing In a 
tank, why not eliminate the tank? And, 
that's just what Thermar™ has done. In its 
place we have developed a tiny, super 
powerful instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU 
USE IT. A microswitch on the unit auto- 
matically turns on the moment hot water 15 
needed. Then a continuous stream of 
delightful, sparkling hot water flows from 
the tap for shower or wash basin. IMAGINE 
— as much hot water as you want — 
produced in a never-ending stream as long 
as you need it. 

he ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly" appli- 
ance in your home. In this day of rising 


THERMAR 


der in Tankless Heaters 
pular Science Magazine | 


947 = 
FHP ANN 


Tankless design is 
small in size, doesn't 
store heated water — 
but creates it on de- 
mand. Uses no energy 
until you need hot 


Storage tanks keep 
large volumes of wa- 
ter heated ... all the 
time. Tank cycles on 
and off 24 hrs. a day 
— even when you're 
away. Tank can also water. Can produce 
"run out" of heated 120 gallons and more 
water when needed. an hauri 


U.L. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 


You'll recover the initial costs many times 
over in fuel savings as the years pass. And, 
youll enjoy a lifetime of hot water — 
shower after shower after shower! 


* Savings will depend upon local cost of fuel, type of fuel 
used, condition, age and type of present heater equipment. 


e America's Lea 

e Featured in Po e 
ced 

e Seen on Television! — 

| e Member — Gas Appliance 

Manufacturer s Association Inc. 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW OR CALL 1-800-228-6505 
NE Residents Call 1-800-642-9606 


THERMAR 


Johnson Power Tech 
Melrose Square 
Greenwich, CT 06830 


i | would like to cut my hot water heating bills in half! Please RUSH your FREE catalog of THERMAR™ 
| INSTANT, TANKLESS HEATERS. Include details of the absolutely unique 10 year guarantee and replacement 
Е plan. | understand that | am under no obligation to buy. 
| Мате КЕТ 
і Address " 
| Су ———————— Big ———————— р 
Canadian Residents send to: 56 Bramsteele Ad, Suite 8, Brampton. Ontario LOW3N4 pso184 J 
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Wordless Workshop 


By ROY DOTY 


$50 to Dan Tucker of Wasilla, Alaska, for this idea. Send yours (with 
Social Security No.) to Wordless, POPULAR Science, 380 Madison 
Ave., New York, N.Y. 10017. Only purchased ideas are acknowledged. 


ее | popular SCENGE 


1713 ALFA ROMEO 62-78 for all Guba GT & Spider models .. 


9641 ALFA ROMEO ALFETTA 73-80 all inc mdis GT. GTV & sedan |. $12.95 
0448 ALLIANCE 83 covers all AMC/Renault models ....... $10.95 
8577 AMC GREMLIN, HORNET. PACER 71-80 for all models . $12.95 
8194 AMC 75.82 covers AMX Concord Eagle Matador. Spint plus $10.95 
0991 ARROW, PLYMOUTH 76-80 covers ali models $12.95 
9404 ASPEN, DODGE 76-79 covers all models $12.95 
7122 AUDI 100 70-77 for ай models inc LOOL ....... $12.95 
1229 AUDI 4000 80-82 covers all sedan & coupe models $12.95 
0664 AUDI 5000 77.73 . $12.95 
0726 AUDI FOX 73.79 covers all models. $12.95 
0379 BARRACUDA & 'CUDA 65-72 al Б & va models $10.95 
1042 BMW 2002 59-77 ик 1500, 1600, 1602, 2000 except CS $12.95 
9813 BMW 320i 75-82 covers all models $12.95 
8199 BMW 5281, 5301 75-80 covers all models . $12.95 
9760 BMW 2500, 2800, 3.0 ail mdis inc Bavaria & CS $12.95 
0504 BRONCO 55.83 covers all full-size 2 & 4 whl dr models $10.95 
8692 BRONCO ІІ covers all down-sized 2 & 4-whl dr models ‚<- $10.95 


6308 BUICK 68-76 inc Electra. Le Sabre. Riviera: Wildcat 512.95 
8473 BUICK 77.83 for all full size inc Electra & Le Sabre $10.95 
8082 BUICK REGAL & CENTURY 74-80 for ali mols inc turbo -.512.95 
8459 BUICK REGAL & CENTURY 81-83 for all rear whi dr models $10.95 


9851 BUICK SKYHAWK 82 for all models + Cadillac Cimarron $12.95 
0727 CADILLAC 68-74 all models excot Е! Dorado $12.95 
8678 CAMARO 67-8] covers all 6 & B cylinder models $12.95 
8460 CAMARO 82.83 covers all models | $10.95 
9557 CAPRI 70-76 for all 2000. 2600. 2800 та $12.95 
6021 CAPRI 79.82 covers all models and engines $12.95 
9851 CAVALIER 82 covers ail models plus Pontiac J-2000 $10.95 
#465 CELEBRITY 82-83 covers all models & fwd Buick Century $10.95 
0379 CHALLENGER 70-72 covers all 6 and М8 mdis — . $10.95 
9432 CHALLENGER & SAPPORO 78.83 covers all models $12.95 


8732 
8331 


CHAMP & COLT 78-83 for all front-wheel drive models 
CHARGER 67-70 for all models inc 500 & ВТ 


B212 CHARGER 71.75 covers а! models . $10.95 
0383 CHEVELLE 64-69 covers all Malibu models . $10.95 
8469 CHEVELLE 70-81 covers Malibu. Monte Carlo. Е! Camino $12.95 
0838 CHEVETTE 76-82 covers all models $12.95 
1038 CHEVROLET 29-40 covers all 6-cyl models $18.00 
0888 CHEVROLET 49.54 reprint of factory shop manual $20.00 
1001 CHEVROLET 55-65 for all Ве! Air, Biscayne, Impala mdis $12.95 
0919 CHEVROLET 53-81 fer Bel Air. Biscayne. Caprice, impala $12.95 
8187 CHEVY Il 62-68 covers ali 4, 6 & VB models . . $10.95 
0779 CHEVY LUV 72-8? for all 2 & 4 whi dr mals + diesel $12.95 
8464 CHEVY 5-10, 5-15 PICK-UP 82-83 lor all mdis plus GMC $10.95 
8154 CHEVY PICK-UP 67-82 all inc Blazer, GMC plus Suburban $12.95 
8849 CHEVY 5-10 & 5-15 BLAZER 83 for all models plus Jimmy... $10.95 
1662 CHEVY VANS 67-82 for al! models plus GMC vans $12.95 
0020 CHRYSLER 73.79 factory shop manual must рме year $23.95 
9148 CITATION 80-83 covers all models plus Buck Skylark $10.95 
9588 CITROEN ID, DS 67-75 covers al! 0519 20. 21 mols $12.95 
8211 COMET 70-77 covers all models $10.95 
8212 CORONET, DODGE 71-75 covers all models $10.95 
8032 CORVAIR 60. 69 covers all models inc turbocharged $10.95 


0478 CORVETTE 57-65 covers all 283 & 327 models 
9481 CORVETTE 66-82 covers all models & engines ... 


Know how to fix it... 


to tune it... to service it. 


Веер it running right. The TOTAL SERVICE MAN. 
‚ОА! for your car will show you how to do everything 
тот a minor adjustment to a major repair. 


Ш FREE CATALOG WITH EVERY ORDER 


1756 
8188 
3592 
8065 


0783 
8127 
9152 
1557 
3583 
1258 


9297 
0925 
0871 
8066 
1259 
8371 


1298 
2497 
8203 
6070 
8192 
9688 


8189 
8366 
9874 
9776 
9640 
8106 


0399 
6022 
1073 
0675 
6309 
1262 


9611 
0872 
9369 
8205 
8458 
8711 
0451 
8204 
0453 
9436 
8848 
9787 


8694 
8206 
B565 
1043 
9612 
9399 
9617 
9769 
8207 


TOTAL SERVICE MANUALS 


CRICKET, PLYMOUTH 70-73 also covers Hillman Avenger ... 
DART А DEMON 68.76 covers all models 

DATSUN 2005X 80-81 . | 
DATSUN 1200 & 8210 71-78 covers all models 


DATSUN 210 79-82 covers all models imported — . 
DATSUN 2407. 2607, 2807 70-78 covers all models 
DATSUN 2802X 79-82 for all models inc turbo 
DATSUN 310 76-81 covers all models plus F-10 
DATSUN 510, 610, 710 68-77 covers all models ..., 
DATSUN 311 sports car 1600/2000 SPL & SRL medis 


DATSUN PICK-UP 70-79 covers all 2-wh! drive models _. 
DATSUN PICK-UP 80-82 for all 720 тй. 2 & 4-whi drive 
DODGE 68-77 for all Monaco & Polara models 

DODGE ARIES 81-82 covers all models 

DODGE OMNI! 78-82 covers all models inc O24 ... 
DODGE PICK-UP 65.82 covers all d-whi drwe models 


DODGE PICK-UPS 71-82 all 0100-350 mais. gas & diesel 
DODGE D-50 PICK-UP 79.81 all mdis + Plymouth Arrow 
DODGE VANS 67.70 all ki. w & 1 ton mdis inc Plymouth 
DODGE VANS 71-83 tor all models to 1-ton plus Plymouth 
DUSTER 70-76 for all models inc. Scamp ... 

ESCORT 81:82 all models inc EXP plus Mercury Lynx: LN7 


FAIRLANE, FORD 62-70 covers all models " А 
FAIRMONT.FORD 78-81 covers all models and engines 
FALCON, FORD 6 64-70 covers all 6-cyl models .. . 
FIAT 124 67-82 all mais inc spyder, coupe, 2000 & turbo . 
FIAT 128 72.79 for all models inc SL & Rally 

FIAT 131 75.80 for all models. | B & 20 litre engines 


FIAT X1/9 71.82 covers all models 

FIAT STRADA 79-80 

FIESTA, FORD 78-80 covers all models 

FIREBIRD 67-69 covers ail models 

FIREBIRD 70-81 covers ай models inc Trans Am 
FIREBIRD 82-83 covers all 4 cyl, V-6 & V-8 models 


„310.95 
a $12.95 
$12.95 


$12.95 
$12.95 
$12.95 
2812.95 
812.95 
$20.95 


$12.95 
$12.95 
$10.95 
$12.95 
$12.95 
$10.95 
$12.95 
$10.95 
. $10.95 
..$12.95 
$10.95 
‚ $12.95 


$10.95 
$12.95 
$10.95 
$12.95 
$12.95 
$12.95 
$12.95 
$12.95 
$12.95 
$12.95 
$12.95 
$10.95 


$10.95 
$10.95 
$12.95 
$10.95 
$12.95 
$10.95 


$12.95 
$10.95 
$12.95 
$10.95 
$12.95 
$12.95 


$12.95 
$10.95 
$10.95 
$12.95 
$12.95 
$12.95 
$12.95 


$19.95 
$10.95 


FORD 71-82 covers Elite, LTO Ul, Ranchers, Thunderbird 
FORD 68-83 for Custom, Саіаюе, LTD. XL & wagon mdis 
FORD COURIER 72-82 covers all models imported 

FORD PICK-UP 65-68 all 2 & 4-whi dr mals, 1:2-1 ton 
FORD PICK-UP 73.79 à 2 & 4 whi dr F-100 to F-35085 
FORD RANGER 83 covers all pick-up models 


FORD PICK-UP 69-83 all 2-whi dr F-senes + diesel 
FORD VANS 61-68 for all «2. 44, А 1 ton models 
FORD VANS 69-8? covers all 6 & 8 cylinder models 
GRANADA, FORD 75-82 covers all models 

HONDA ACCORD CVCC 76-82 covers all models 
HONDA PRELUDE 79-82 


HONDA CIVIC 73-8] covers all models inc СУСС 
INTERNATIONAL SCOUT 67-73 800, А B. 11 mdis 
INTERNATIONAL 62-80 tune; maintam Scout. wagon. pick-up 
JAGUAR E-TYPE 61-72 covers ail 6-cylinder models 
JAGUAR E-TYPE V12 71-74 covers all models 

JAGUAR XJ& 68.79 covers all models 


JAGUAR XJ12 72-80 tor al! models inc XJS. Daimler 
JEEP, WILLYS 50-65 al! 4 & 6 cyl station wagon. pick-ups 
JEEP 66-79 for ali Cherokee. Commando & Wagoneer mais 


GENERAL REPAIR MANUALS — TUNING GUIDES — HOME REPAIR — TECHNICAL BOOKS 


9005 CHILTON AUTO REPAIR 77-84 for all Amencan-built cars ... $19.95 
7137 CHILTON AUTO REPAIR 64-71 lor all Amencan cars $19.95 
1763 CHILTON AUTO REPAIR 54-63 for all Amercan cars $19.95 
7111 CHILTON TRUCK REPAIR 75-82 American & import makes . $19.95 
8561 CHILTON TRUCK REPAIR MAN 61-71 for all ‘4-242 ton mdis $19.95 
8091 CHILTON IMPORT CAR MANUAL 76-83 for ALL major makes $19.95 
0492 AUTO REPAIRS & PRICES flat rate times 74-79 US. cars $7.95 
0406 AUTO MECHANIC certification tests. complete prep course .. $7.95 
0653 AUTOMOTIVE OSCILLOSCOPE how-to-use manual for mechanics | $9.95 
1165 GM CARS Diagnosis & Repair 70-83 plus light trucks $14.95 
1146 PERFORMANCE WITH ECONOMY power from tuning & burlding $10.95 
0654 AUTO AIR CONDITIONING technical schoo! апр manual $21.95 
7125 AUTO AIR CONDITIONING | service 4 repair all .. o. 88.96 
8726 TRANSISTOR IGNITION SYSTEMS covers them all .. .$8.95 
7110 WEEKEND MECHANIC'S HANDBOOK ideal manual for beginner $11.95 
9622 HOW TO TUNE YOUR CAR is for all cars $7.95 
9671 BASIC MAINTENANCE & REPAIR keep your car running пат! $4.95 
1712 BASIC AUTO REPAIR MANUAL a must for any car . $5.95 
1706 BASIC CHASSIS, SUSPENSION, BRAKES tune & service зе 95 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS $6.95 
0680 BASIC AUTO TROUBLESHOOTING for all cars $6.95 
3759 BOSCH ELECTRONIC FUEL INJECTION manual 70-79 imports $10.95 
1711 BASIC CARBURETORS & FUEL SYSTEMS. for ali US makes $6.95 
9976 CARBURETOR BASICS troubleshoot/rebuild ай US makes $8.95 
0882 CARTER carburetors rebuild. tune. modify ali models 510.95 
9411 HOLLEY carbs. all 2 & 4 bbi.. tune & rebuild $9.95 
9652 ROCHESTER CARBURETORS for ail |, 2 & 4 barrel models $9.95 
1707 BASIC BODYWORK & PAINTING good overall information, pics $6.95 
0827 AUTOMOTIVE REFINISHING best. professional рани book 58.95 
5104 AUTOBODY REPAIRING & REPAINTING е best $14.95 
1659 AUTO BODY SHEET METAL REPAIR for professionals $14.95 
5106 GLASS FIBER AUTO BODY construction & repair $6.00 
8470 FIBERGLASS repair & construction for cars & boats $10.95 
3726 ENGINE SWAPPING latest techniques with actual swaps $8.95 
849] PRACTICAL ENGINE SWAPPING how to do ıl прът $7.95 
6029 DIESEL GUIDE covers everything owner buyer should know $8.95 
7128 DIESEL, How to convert your car, van, pickup to $7.95 
8432 DIESEL ENGINES, HOW TOREPAIR..complete training course. $10.95 
0667 DIESEL Fundamentals. Service, Repair covers all aspects $19.95 
2526 ENGINE REBUILDING ail US. & imports. gas & diesel $14.95 
1710 BASIC CLUTCHES & TRANSMISSIONS good book on subject $4.95 
9320 AUTOMATIC TRANS SERVICE 68-79 all Ford & GM models $14.95 
1749 AUTOMATIC TRANS REPAIR 74-80 AMC, Chrysler, Ford & GM — $14.95 
1223 BRAKES, STEERING SUSPENSION service all 76-83 cars $14.95 
9780 AUTO RESTORATION GUIDE bes! ever published 291 pgs $15.95 
0995 CAR INTERIOR RESTORATION useful for ай cars $6.95 
0906 OLD CAR VALUE GUIDE latest editian — .. $9.95 
0706 BYPASS EMISSION CONTROLS 73.77 all Ford-built cars $15.95 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars . $1495 
0813 V-6 PERFORMANCE trom Buick, Ford & Chevy М-6 engines $10.95 
9534 BUICK POWER MANUAL performance tuning the V6 models $8.95 
0830 CHEVY SUPER SPORT 61-76 everything about every model — $14.95 
9795 CHEVY PERFORMANCE getting the most from small blocks — $10.95 
8125 CHEVY SMALL BLOCK, how to rebuild $9.95 
9409 CHEVY SMALL BLOCK, How to hotrod $7.95 
0949 CORVETTE RESTORATION SOURCE BOOK 53.67 the ‘bible $21.95 


0946 


8494 
9497 
9498 
8195 
B3B4 
0892 
B476 
B152 
1766 
8658 
9419 
9770 
8755 


955] 
8301 


| IH FARM TRACTORS for АВС НМ MTA 4 6 МБТА 9 models 


FORD SMALL BLOCK, How to rebuild $9.95 


FORD BIG-BLOCK, How to rebuild $9.95 
FORD V-B. now to rebuild 3510.351M 400 429 460 engines $9.95 
PINTO, how to rebuild the 4-су! $9.95 
FORD PERFORMANCE how 19 get it for street or track $10.95 
MOPAR SMALL BLOCK, REBUILD 273. 3:8. 340 360 engres — $9.95 
MUSTANG, HOW TO RESTORE YOUR complete howto manual $14.95 
MUSTANG HOW-TO 65-73 do-it-yourself restoration tips $6.95 
BOLT-ON PERFORMANCE what ta buy & what it will do $10.95 
ENGINE POWER basics of high performance engine building $8.95 
AIRCOOLED ENGINES manual for 1. 2 & 4-cyls over 15 cid $9.95 
SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid $12.95 
LAWN MOWER fix all gas powered walking, push type $8.95 


RIDING LAWNMOWER manual for all mapor makes and models 58.95 
SMALL TRACTOR manual 65-81 all makes/models 8-30 hp — $19.95 
ALLIS-CHALMERS tractor mdis B. C. СА С RC. WC. WD. WD45, WF $9.95 
FORD FARM TRACTOR manua! covers al! series 23, BNA ON 59.95 
FORD TRACTORS mdis 501.600 1.700 1800 1.900 1180: 2000 $9.95 
$9.95 


JOHN DEERE farm tractor manual for mdis A, B. D. G. H. M. MT 59.95 
MASSEY-FERGUSON tarm tractor models TE20 TO20 & TO30 $9.95 


WELDING GUIDLINES а! gas & electric methods & metals $9.95 
SOLDERING the only book on the subject very complete $7.95 
MACHINING FUNDAMENTALS to use all machine shop equip $25.95 
BASIC MACHINE TECHNOLOGY 622 pgs machine shop know-how $24.95 
AUTO MACHINIST  self-teaching guide & study course $7.95 
CASTING SMALL METAL & RUBBER PARTS any materiai shape $6.95 
CONCRETE TECHNOLOGY most complete book on the subject. $18.95 
EXCAVATOR OPERATION dozers, backhoes. loaders. cranes $9.95 
FORK LIFT TRUCKS service, overhaul all gas. prop. elec $19.95 
HEAVY EQUPT REPAIR dozers. backhoes, cranes. plus $19.95 
MOTORCYCLE MANUAL 68-81 all Japanese makes + H-D $24.95 
SNOWMOBILE 65-81 for all popular makes & models ... $11.95 
STERN DRIVE repair for ОМС, MerCruiser, Volvo, Dieseldrrve $9.95 
EVINRUDE Q.B. 65-81 manual for ali 1 5 to 35 hp models $9.95 
EVINRUDE Q.B. 65.82 manual for all 40 to 140 hp models $9.95 
JOHNSON О.В. 65-81 manual for all 1 5 to 35 hp models 59.95 
JOHNSON О.В. 65-82 manual for all 40 to 140 пр models $9.95 
MERCURY О.В. 64-81 manual for al! 4 to 40 hp models $9.95 
MERCURY ОВ. 64-82 manual for ali 50 to 200 hp models $9.95 
CHAIN SAW SERVICE MANUAL for top 34 makes $9.95 
OIL BURNERS. How to install and service $9.95 
HOME PLUMBING Е HEATING 672 pages cover every delal $8.95 
CLOTHES DRYERS fix all makes and models $5.95 
SEWING MACHINE REPAIR service. adjust, repair ail makes $8.95 
TYPEWRITER REPAIR service and repair manual & electric $11.95 
HOME APPLIANCE REPAIR major wash mchn. гёһтр dishnhwshr, + | 56.95 


| HOME VIDEO RECORDERS service all cassette makes, models $12.95 


VIDEOCASSETTE RECORDERS all about VHS & Beta machines $9.95 
35mm CAMERA REPAIR all SLR makes and models $9.95 
HOME SATELLITE TV on buying or building your own recvr $12.95 
TV REPAIR Beginners guide for any color, В W problem $8.95 
TV Field & Bench Servicer's Handbook repair any TV $6.95 
ELECTRICITY FROM WIND, WATER & SUM how to get и $7.95 
LOCKS & LOCKSMITHING complete. step-by-step course $14.95 
TELEPHONES, Master Handbook every type & installabon $11.95 


$1295 


CREDIT CARD ORDERS & CUSTOMER T 


call 1-800-CAR-BOOK 


IN NEW YORK 516-676-8043 


IF YOU DON'T SEE IT HERE, PLEASE ASK FOR IT - 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


9805 JEEP WAGONEER J-senes with 230 ohc eng... $19.95 
9806 JEEP UNIVERSAL CJ-2, CJ-3 reprint factory manual $19.95 
8155 JEEP CJ 68-81 covers all CJ-5. CJ-& and CJ-7 models $12.95 
| 0596 LANCIA BETA 76-80 (ог sedan, coupe & HPE models . $12.95 
1254 LANDROVER 59.77 covers 2, 2А, 3 gas & diesel models $12.95 
0481 MAVERICK 69-71 Б cyl 170, 200, 250 cu in eng $10.95 
8211 MAVERICK 72-77 covers all models $10.95 
1550 MAZDA GLC 77-82 for all rear whee! drive models $12.95 
0812 MAZDA СІС 81-82 covers front wheel drive models only |... . $12.95 
0444 MAZDA 71.78 includes RX4 and Cosmo models $10.95 
994] MAZDA RX7 75-81 covers all models $12.95 
8105 MAZDA 626 79-81 covers all models .. $12.95 
0593 MAZDA 808, 818 72-78 covers all models $12.95 
1746 MERCEDES-BENZ 220 59-65 covers all mdis $12.95 
8197 MERCEDES-BENZ 250 65-58 plus 190D.200D.220D diesels $10.95 
9485 MERCEDES-BENZ 250,280 58.72 all models plus 230 $12.95 
0416 MERCEDES-BENZ 68-73 incis 220, 230, 300 & diesel mdis $12.95 


8308 MERCEDES-BENZ 350, 450 71-80 for 350% 4505Е SEL SL. SLC $12.95 
8439 MERCEDES-BENZ 74-79 incls 230, 240, 280. 300 & ae $12.95 
9436 MERCURY MONARCH 75-80 covers al! models ; 10.95 
0922 MERCURY ZEPHYR 78-81 all models inc turbocharged “$12.95 
1098 MG MIDGET 68-80 all models plus A-H Sprite 58-71 $12.95 
1720 MGB, MGBGT 69-81 for all roadster & coupe models $12.95 
0884 MONZA, CHEVROLET 75-80 plus Astre Starfire Skyhawk $10.95 
0479 MUSTANG V8 65-73 covers all models 12.95 
8272 MUSTANG И 74-78 covers all 4, V6. & VB models $12.95 
9386 MUSTANG 79-82 covers all engines and models $12.95 
0951 NOVA, CHEVROLET 7 1-79 covers all models | $12.95 
7107 OLDS CUTLASS 70-83 for ali rear-wheel drive models — . $12.95 
8465 OLDS CUTLASS CIERRA 82-83 all mdls plus Pontiac 6000 — $10.95 
9851 OLDS FIRENZA 82 for ali models plus other GM J-cars $12.95 
3148 OLDS OMEGA 80-83 covers ай mdis plus Pontiac Phoenix $10.95 
6308 OLDSMOBILE 68-76 covers all BB and 98 models $12.95 
8473 OLDSMOBILE 77.83 covers all ВВ and 98 models... $10.95 
8273 OPEL 66.75 for all models inc СТ. Kadett Мама & 1900 $12.95 
0711 PEUGEOT 504 DIESEL 74-80 covers all models $12.95 
7124 PEUGEOT 504 68-79 for all gasoline engine models $12.95 
0883 PINTO 70-80 covers ali models inc Mercury Bobcat $10.95 
0874 PLYMOUTH 68-76 Fury. VIP. Gran. Suburban models $10.95 
1259 PLYMOUTH HORIZON 78-82 covers all models inc TC3 $12.95 
8066 PLYMOUTH RELIANT 81-82 covers all models $12.95 
0851 PONTIAC 66-76 all full-size inc Bonneville. Catala, GP $12.95 
8473 PONTIAC 77-83 all lull size inc Bonneville, Catalina, GP $10.95 
0489 PONTIAC TEMPEST 68.73 all mdls inc ОТО. Le Mans $10.95 
9535 PORSCHE 911 65-82 covers 911. 911E. 9115 9115C & S1IT. $12.95 
9834 PORSCHE 914 70-76 all models inc 914 6 $12.95 
0993 PORSCHE 924 76-80 covers all models inc Turbo $12.95 
8008 PORSCHE 928 78-81 also covers 924 $11.95 
0372 RENAULT LeCar 75-81 covers all models inc R5 $12.95 
9429 RENAULT 12 69.79 covers all models inc auto trans $12.95 
0645 RENAULT 15, 17 71-79 covers all models inc TL TS $12.95 
0395 ROADRUNNER & SATELLITE 68-73 ай models $10.95 
0750 SAAB 99 69-79 covers all models $12.95 
8058 SUBARU 72.82 for ali 1300-1800, BRAT and MPV models $12.95 
8189 TORINO 68-75 а! models inc Elite, Ranchero $10.95 
0829 TOYOTA CELICA 71-81 covers all models except Supra $12.95 
9812 TOYOTA COROLLA 68-8? for all models inc 5-spd trans $12.95 
7132 TOYOTA CORONA 70-82 covers all d-cy! models $12.95 
8198 TOYOTA CRESSIDA 78-8? covers all models $12.95 
0647 TOYOTA PICK-UP 68-82 tor ай 2-wh! drive models $12.95 
8524 TOYOTA LAND CRUISER 66-82 covers al! models $12.95 
0923 TOYOTA STARLET 78-81 covers all models $12.95 
0576 TOYOTA SUPRA 79-81 covers all models $12.95 
0901 TOYOTA TERCEL 80-82 covers ail models $12.95 
1200 TRIUMPH SPITFIRE 62-81 covers all models $12.95 
1015 TRIUMPH TRS, TRG, 67-76 all models inc TR250 $12.95 
8693 TRIUMPH TR? 75-81 covers all models $12.95 
8192 VALIANT 68-76 ail mdis inc Scamp. Signette $10.95 
0884 VEGA 74.77 ali models inc Monza except Cosworth Мера $10.95 
8019 VOLARE 76-80 covers all models $10.95 
1227 VOLKSWAGEN BEETLE 54.57 all mdis inc Karmann-Ghia $12.95 
0140 VOLKSWAGEN BEETLE 68-7? ай mdis inc Karmann-Ghua $12.95 
8300 VOLKSWAGEN RABBIT 75-82 gas & diese! plus pick-up $12.95 
8294 VOLKSWAGEN SCIROCCO 75.82 covers gas & diesel models $12.95 
8383 VOLKSWAGEN JETTA 80-81 gas engine + other VW models $12.95 
1125 VOLKSWAGEN BUS 61-79 all camper. van, transporter mdis $12.95 
9626 VOLKSWAGEN УАМАСОМ 80-81 covers all models $12.95 
9582 VOLKSWAGEN TYPE 3 52-73 for squareback. fastback $12.95 
9778 VOLKSWAGEN 411, 412 68-74 covers all models $12.95 
8748 VOLKSWAGEN DASHER 74-79 covers all models $12.95 
1754 МОМО 142, 144, 145 66-74 fer а! models inc S 4 Е $12.95 
9558 МОМО 164 68-75 for all models inc fuel injechon $12.95 
3729 МОМО 242, 244, 245 75-82 covers all models $12.95 
8311 VOLVO 264, 265 75-80 covers all models $12.95 
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Two jigs for 
drum sanding 


Most radial-arm saws can be con- 
verted to drum sanders. You can take 
advantage of this by making special- 
purpose jigs for thickness sanding and 


for elevating workpieces. 


Sanding-drum jig with fence can be used to smooth sur- 
faces of thin material. Elongated cutout allows adjustment. 


The thickness-sanding jig (top 
sketch) has an opening into which the 
sanding drum extends so that the en- 
tire surface of the workpiece can be 
dressed (as long as the work is not 
wider than the drum's length). It 
makes smoothing thin material or 
strips of veneer easy—but be sure to 
pass the work without hesitation to 
keep the drum from abrading inden- 
tations on the material's face. 

The elevating jig (lower sketch) 
raises the work surface so more of the 
drum's surface can be used— without 
having to cut a hole in the saw's work 
table.—R. J. De Cristoforo 


Ell 


Platform jig raises work so more abrasive surface can be. 
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used. Two-piece anchor strip locks into the table's slot. 


$1000 A Month With Just A Hack Saw! 


© Philip E. Brancato Sr. 1982 


Yes, you сап make $1000 а 
month and more with just a 
hack saw in your spare time. 

Will I Get Rich? 

No, you will not get rich, 
but you can make over $1000 
a month in your spare time 
and have a ball doing it. 

I tried all those **Get Rich’’ 
gimmicks that are advertised, 
that never tell you anything 
until you've sent them your 
$25, and then you find out 
their gimmicks were not for 
you. Well, I’ve tried them all 
and I' m still not rich. 

All I ever wanted was 
something I could do in my 
spare time with my hands, 
make a little money and en- 
joy myself and not have to 
buy $3000 worth of tools or 
merchandise to do it. 


Believe It Or Not 

I found the most enjoyable 
and profitable business 
working with my hands and 
the only tools I use are a hack 
saw and measuring tape. The 
really nice thing about it is 
any man, woman or ten-year- 
old can do it. 


What Do I Do? 


I make beautiful indoor/ 
outdoor P.V.C. pipe furni- 
ture. Such as chairs, lounges, 
tables, swings, and all kinds 
of baby furniture out of 
P.V.C. pipe; even birdhouses 
and feeders. P.V.C. pipe 
furniture is the hottest selling 
furniture on the market 
today, because it is unique 
and beautiful and will not rot 
or rust and it will virtually 
last a life time. 

Profit Unbelievable! 

The fantastic part of this 
business is the profit. 


Just go look at some of this 
furniture in the stores and see 
some of the unbelievable 
prices it is selling for. 

A chaise lounge that costs 
$62.25 in material and three 


hours of work is selling for: 


over $228 in the stores. I can 
sell my chaise lounge for 
anything I think my labor is 
worth. For once, the big 
manufacturing companies 
cannot compete with me or 
you on prices. You will find 
you will have more orders 
than you want! 

Where can you buy 

the P. V.C. Pipe? 

You can buy the P.V.C. 
pipe from any local hardware 
store to start. Or you can buy 
wholesale from Leisure 
Products who manufacture 
cushions, PVC pipe, fittings, 
and fiberglass table tops, plus 
I will supply you with my 
shop manual and six detailed 
shop drawings with pictures 
and measurements of six dif- 
ferent designs. 


Do you need my 
Shop drawings? 


No, you don’t need my 
shop drawings unless you 
want to save hundreds of 
hours of trial and error work 
and thousands of dollars that 
I had to spend before I finally 


found the right design and 
measurements and tricks to 
the manufacturing of P.V.C. 
pipe furniture. I only wish 
that when I started, I could 
have bought these shop 
drawings and I would have 
gladly paid $100 for just one 
of them. 
I will pay you! 

Yes, I will pay you $25 for 
any unique design shop 
drawing that I can use in my 
collection and workshop 
manual. 


How do you start? 

1) Decide if you like to 
work with your hands to 
create things and want to 
make money. 

2) Can you afford- $12.00 
for my shop manual and six 
drawings. 

3) Send me your name and 
address along with your 
check for $12.00 to: 

Philip E. Brancato Sr. 

P. O. Box 237 -PS2 
Riverview, Florida 33569 
(813) 677-6948 

Please allow about two 
weeks for delivery. 
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Build this 
fishing-tackle chest 


ÈT 


For the fisherman who has everything, 
here’s a tackle box to keep it in. Fash- 
ioned like a miniature chest of drawers, 
it provides quick, easy access to hooks, 
lures, swivels, sinkers, and assorted 
paraphernalia. All the equipment is 
neatly organized in compartmented 
drawers. 

Dimensions shown can be altered to 
fit individual needs, though I made 
mine 1334 in. high, 1384 in. wide, and 
1034 in. deep. The two lower drawers 
are deeper to hold larger items. 

The drawer glides, which are actu- 
ally extensions of the '/4-in.-ply wood 
drawer bottoms that project М in. past 
the sides of the drawers, slide freely 
in “%4-in. grooves cut in the sides of 
the box. 

Use exterior-grade plywood, and pro- 
tect the chest with at least two coats 
of a good-quality marine spar varnish. 


—Louis Hochman 7 = 
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The Bicycle Protectors 


An 


BIKE 
SENTRY 


BIKE 
TRAVELIER 


PROTECTION AT HOME. This tough, portable "bike garage" isa for- 
tress against theft and damage. 

The sledge-hammer tested polyethelene case guards against rain, snow, 
salt air and rust. 

Light-weight and tamper-resistant, Bike Sentry is your answer to outdoor 
bike security. Its unique, five-point tamper-proof lock system protects 
against vandalism. And the freestanding unit may be chained to post or 
tree. 

When you roll your fully assembled 
bike into this sturdy, hinged case, 


— VISA, MASTERCARD and AmEx BUYERS 


PROTECTION FOR TRAVEL. Don't leave your bike behind. Bike 
Travelier can be checked with your luggage at any airline counter. 

Fly with the comfort of knowing your bike is safe and protected in the 
cargo hold. Bike Travelier's light-weight, impact-resistant polyethelene 
plastic case out-performs flimsy paper boxes, Inside, a soft, convoluted 
foam liner cushions your bike against travel damage. 

Bike Travelier says "take me along.’ Two wheels allow easy movement 
enroute. 


——— — —4 


By car, Bike Travelier can be trans- 


it remains safe, dry and ready to сд TOLL FREE 1- 800-554- -4577 / In Georgla Call 404-256-1560 coliectl ported on the luggage rack or in 


ride. Bike Sentry measures 71” x [OR MAIL Product Protectors | 
[CHECK TO: PRADO MALL, 5600 ROSWELL ROAD N. Е. ATLANTA с GA 30342 | WESTIE and кушо госкь on TIe 
[E send me: C BIKE SENTRY 


44" and fits virtually all ten-speed 
bike sizes, 


Price: $179.00 


the trunk. Itshields your bike from 


open road. At night the unit can 
| be easily transported to уошг 


F.O.B. Atlanta ПО BIKE TRAVELIER = 1 uA 90 hotel room for safekeeping. Smal- 
Allow 4-6 weeks delivery | (Georgia residents add NAME tPrint) ler than Bike Sentry, Bike Travelier 
Dealer inquiries invited. | State sales tax 3% pius "re ЕИ mulus idu sud measures 53" x 32" and fits all 
Patents Pending. county tax. ADDRESS 3 7 4 bike sizes including BMX & ATB'S. 
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WHY... 
everyone who 
ever bought 
a greenhouse 


wishes it was a 
Lord & Burnham! 


Because — You buy the best — 
from people who паме been — 
greenhouses Гог! тике ы со 


127 years! You | [s CEDE воры 
get superior | Buyers Guide & Planter | Lo 
qualityand | С ЖЕЕМЫС Бебе: 
you get service. | | SOL, ARIUN fS | 

| See why. Send || ЧЕ чи JH 


coupon today! `! 


LORD è BURNHAM | 
Division Burnham Corporation ii 
CSB 3181, Melville, NY 11747 
"the greenhouse people since 1856” il 
Û Rush my "Buyers Guide and Planner” 
by first class return mail for which | enclose || 


i 
1 в | 
| ў $2 [cash or check]. 
i 
L 


Seed | 


Name 


Address 
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You'll enjoy your work as a Locksmith " 
ause it is more fascinating than а 
hobby—and highly paid besides’ You'll p 

go on enjoying the fascinating work, 
“doe after year. in good times or had T 
ause youll be the man in demand B 
in an evergrowing field offering big, pay - 
jo s, big profits as your own boss 
hat more could vou ask! 


Train at Home — Earn Extra 5855 Right Away! 
LOCKSMITHING INSTITUTE E 


Div. Technical Home Study Schools в 
Dept. 111-014. Little Falls, М. J. 07424 


“T have already 
master keyed my 
Elks Lodge and 
38 apartments . 

So you see my 
locksmith course 
is practically 
paid for." 

Adelindo Orsi, Jr. 
Azusa, Calif. 
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WHAT'S HE DOING! 


Making a Concrete 

Flower Pot, . . . and 

SO CAN YOUI 
Make and sell your own 
Ornamental Concrete Items. 


32 


ا 


production trade secrets 
direct from world's largest mold manufacturer. 


Today To > DEE HICKORY, N. С. 20601 
160 | POPULAR SCIENCE 


Shop Talk 


By AL LEES 


New wall covering is ancient 


Occasional POPULAR SCIENCE contributor and 
good friend Ken Herrington of Napa Valley, 


| Calif., put me onto a unique source for wall 


covering. If you're seeking something dif- 
ferent—especially for behind a wood stove 


| —read on. 


Ken's two photos (above) show a typical 
installation and—in that expert close- 
up—a bonus feature. Not only does the 
color of the stone range across the earth 
tones from warm buff to brown, but some 
slabs contain prehistoric fish fossils. Fasci- 
nated by the sample Ken sent, I contacted 
the Mt. Rushmore Rock Co. from which 
he'd got it—and was intrigued by its Cali- 
fornia address: That state boasts famous 
mountains, but Rushmore's not one of them. 
Company founder, Merlin Alm, explained: 

"It all started four years ago on a trip to 
the Dakotas, when I came upon a remote 
mine full of multi-hued sandstone averag- 


| ing ?& inch thick and weighing four pounds 


per square foot. 

"Installing veneer stone has always been 
a job for a mason. But my stone was as 
thin and flat as quarry tile, so I contacted 
a tile company to see what new products 
have become available to simplify instal- 


| lation. They introduced me to a three-part 


epoxy-grout-adhesive kit, which I used to 
place 70 sq. ft. of stone, tapping in brads 
to hold each slab in place while the epoxy 
set up. I deliberately omitted grout for a 
full year to see how well the epoxy held as 
an adhesive. Not one stone dropped. 
“The stone is washed and packed for 
shipment in boxes containing 10 sq. ft. (we 
actually pack 12 sq. ft. to allow for trim- 
ming and fitting). Our price is $5 per sq. 
ft., plus shiping. The four-inch fish fossils, 


estimated to be 50 million years old, are 
sold separately.” 

Each box contains pictorial step-by-step 
instructions for installing sandstone. For 
more details, write: Mt. Rushmore Rock 
| Co., Box 5471, Vallejo, Calif. 94591. 


Sears reaches out 


Now there’s a new way to reach out and 
| touch someone: Buy a phone from Sears. 


The new “Specialog” from the world’s 
biggest retailer is labeled “Sears Calling,” 
and features over 250 phone products gath- 
ered from all the major suppliers—AT&T, 
ITT, Magnavox, GTE—and presented in 
handsome color. This is the latest in the 
special catalogs you can pick up from any 
Sears retail or catalog store—including the 


Power and Hand Tools book that's a must | 


for any home shop. Sears tells me that the 
opening pages of that catalog, devoted to 
its new selection of traditional woodwork- 
ing tools ($649 a set), has stimulated sales 
well above expectations. 

Sears continues to branch out into new 
types of retailing, too, with special “Stores 
of the Future” opening up around the 
country—five already, with 40 planned. 
Also, there’s a growing chain of Sears paint 
and hardware stores catering to do-it- 
yourselfers. 


Someday a queen? 


This year’s Tournament of Kings—the in- 


ternational contest of chain-saw skills held | 


each year in Charlotte, N.C.—had a new 
ring to it: an earring. Competitors qualify 
for this unique playoff by winning regional 
logging contests, and most entrants are 
professional lumberjacks who return to 


Charlotte year after year. This past tour- 
nament, though, saw five new faces—and 
one wore lipstick. 

To everyone's surprise but her own, 46- 
year-old Oregon housewife Shirley Smith 
won one of the qualifying regionals (in 


| Duluth, Minn.) and thus became the first 


woman ever to compete at Charlotte. "I've 
been after this for four years," Shirley con- 
fided to me at the banquet the night be- 


| fore. Though she's only five-foot-six and 


130 pounds, she was determined to show 
that a woman could hold her own at a 
man's game. 

And the next day she did just that. No 
concessions were made; she had to work 
with the same big pro Homelite saws 
that were supplied to the other contestants 
(including the 750 she's using below for 
speed-cutting), and she did creditably in 
all six events—earrings flashing—to place 
14th in the field of 16. 

Afterward, during the awards cere- 
monies held inside the Charlotte Motor 
Speedway, I complimented her perform- 
ance, adding: "To me, a satisfying competi- 


tion is one in which skills are well enough | 
| matched so that everybody finishes and | 
nobody's left far behind." To which Shir- | 


| ley responded, with a wink: "To me, a sat- 


isfying competition is one where I dont 
finish last.” She intends to practice chain- 
sawing all year so as to return for another 
crack at the crown. 

Who won it? A six-foot-four-inch, 215- 


| pound genial giant from New Zealand, Ron 


Hartill, who'd copped the crown once be- 
fore—in 1981. 


As I climbed to the roof of the infield | 


press box of the race track, afterward, to | 


watch the Pole Day qualifying laps for that | 
weekend's major stock-car race, I couldn't | 


help but wonder at the 10,000 fans who'd 
paid steep grandstand fees to watch more 
than 50 Chevys, Buicks, and Pontiacs buzz 


round and round the big track one at а | 
| time—surely the most boring two hours 
Ive ever logged. And earlier that day I'd 


found the Tournament of Kings the most 


| fully engaging battle of tool skills staged 


anywhere (with or without lumberjills). 
The contrast between these two Charlotte 
events left me numb. 


Your FREE Lifetime Security Fact 
Kit tells you how to make $12.00 to 
$18.00 an hour in your own Foley 
Full-Service Saw and Tool Sharpen- 
ing Business. Your FREE Fact Kit 
explains how you can: 

—be your own BOSS! 

—work full time or part time, 
right at home. 

—do work you enjoy and take 
pride in. 

—operate a CASH business 
where 904 of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley 
gives you all the facts and instruc- 
tions. No previous experience or spe- 
cial training is necessary. All you need 
is the desire and ambition to be your 
own boss. Foley tells you everything 
you need to know to be successful. 

There's plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley Full- 
Service Sharpening Business can 


provide ... 


. CASH for future security 
or supplemental income 

. CASH for travel, vaca- 
tions, fishing trips 

. CASH for the things you've 
always wanted! 

And you'll be able to set your own 

hours and not have to worry about 


7612. 00 to $18.00 


Find out how by calling . . . 


1 H-— 045-3000 


(In Utah Call 1 эк. 662- can, 


Be Your Own Boss 


and Make 


AN HOUR: 


layoffs and strikes. There are no fran- 
chise fees. Best of all—age or phys- 
ical condition is no barrier—any age 
person can succeed. 


You can be like Steve Taylor of 
Brookville, Ohio, who told us: 


éé 


... the first year I grossed 
$21,000.00.” 


Or James B. Jones, of Albuquer- 
que, NM who reported: 


“This past summer my sales and 
service amounted to almost 
$6,000.00 a month.” 


But you've got to get the FACTS 
before you can get started. So CALL 
NOW for your FREE Lifetime Secu- 
rity Fact Kit. It’s yours to keep with 
NO OBLIGATION and NO SALES- 
MAN WILL CALL ON YOU. 

If you prefer, you can mail us the 
coupon below to receive your FREE 
Fact Kit, but you’ll get it sooner if 
you call NOW. The number is 1 (800) 
845-3000. Call any time of day or 

ight. WE PAY FOR THE CALL. 
Utah residents please call 1 (800) 
662-8666. 


— — FREE 
EX LIFETIME | 
7 SECURITY 
FACT KIT | 
[The Foley Company 
| 20093, Field Bldg. 
Kansas City, MO 64111 чац 
| || YES, | want to know more! Please rush 
FREE Lifetime Security Fact Kit. No obli- 
! gation and no salesman will call. 


NAME 
| ADDRESS 
| city 

| 


| STATE ДІР . 


ee 


ONE-MAN 
Sawmill 


Taking Care of Your Car 


By STEVE MERCALDO 


SN 


ETT ч 
H 


Got a useful car tip? Send it (with Social Security No. ) to Car Care, 
PoPuLAR Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


; Дъ 
„ SAWMILL of is Kind In The e World! |— 
ou need good, high-quality lumber, don't let 
nated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
to the trees and turns out smooth, true-cut lum- 
er... even beginners get excellent results. 
Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over Sn lumberyard prices. For power 
use tractor or other low HP diesel or elec- 
IC unit. Factory-direct selling keeps price low, 


and convenient time payments may be 
arranged. 


Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber” booklet and com e facts 
on the One-Man Sawmill. There is NO Obligation 


BUSINESS- 
CARD STRIPS 


AIR-SENSOR 
LATE 


and NO Salesman, Will ( Call Il оп you. . Do It 1 t Y! 
| 9 Foley-Belsaw Co. 
| 30286 Field Buildin 
| Kansas City, Mo. 64111 ———— 


Please send all facts and details in 
your FREE BOOK “Нож To Saw 
Lumber". I understand there is No 
4| Obligation and that No Salesman will 
Wi: call on me. 


/ FOLEY ^ 


b ВЕЦЗЯШ 


City-State | .|— |).  ) Lip 


Build Your Own 


BULLDOZER 


3 Assemble unique Mini-Dozer- Tractor Kit 
Фа — 30 Attachments for gardening, 
landscaping. mowing, etc. 
ошау) їп use. Catalog of 
candi Kit construction 
& use — $1.00 
Plans to "Build-it- 
ourself’ — $7.00 


| STRUCK-KIT Dept. PS14D 
| Name 


| Address ------- 


ве Learn how to MAKE MONEY 


‘in DRAFTING 


course. No special talent required. We show you 


^, è. , Train at home in spare time. No previous expe- | 
— = rience needed, Tools and materials included with | 


Checking a tuslinjection system 


| Many new imported cars are equipped with 
| the Bosch K-Jetronic fuel-injection system. 
||| The airflow sensor plate is important to 


the injector's precise operation, and a se- 


| vere backfire can bend the plate. If it is 


bent or improperly adjusted, engine per- 
formance suffers greatly, and the plate 
must be replaced. To get to the plate, re- 
move the rubber boot on the updraft 


REPLACEMENT SOCKET 


model or the air-filter assembly on the 
downdraft model. Make sure the plate is 
properly centered in the sensor assembly. 
A 0.001-inch feeler gauge should glide 
freely between the plate and the venturi's 
wall. If it doesnt, loosen the center screw, 
cut a standard-size business card into 
four strips, and insert the strips into the 
gap as spacers. Then tighten the screw. 


MR © what to do, how todo it. LEARN DRAFTING! | 
\ "1-80: TOLL FREE——— АТ НОМЕ! | 


кее: 1-800-228-2028 / 511.355 | 


| "CAREER 

15 KIT" (Except in Nebraska call (402) 571-4900 

| CALL ANYTIME — Operators to take your call 24 hours a day, 
оа 7 days a weak. No cost, No obligation, No salesman will call. | 
Home Study NORTH AMERICAN SCHOOL OF DRAFTING, | 
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thousands of men and women who have not had college trainin 
to become effective speakers, writers, and conversationalists. Wit 
ne can stop mistakes, -up your vocabulary, 
edu up your кошы. develop writing skill, learn the "secrets" of conversation. 
ou don t have to go рам k to "wr Takes only 15 minutes a day at home. Costs 
little, 32-page boo FREE upon request. Send card or letter TODAY! 
Don Bolander, Зама Institute, Dept. 111-014 
1500 Cardinal Drive, Little Falls, N.J. 07424. 


Totis; 
ек С. METHO 


| Light-socket fix 


When the light socket on an older vehicle 


is damaged or rusted badly, the owner | 


normally has to replace the entire socket- 
reflector housing. These are expensive and 
may be difficult to find when you want 
to buy one. Instead, buy a three-wire 


| light-socket assembly with its own ground 


wire. Cut the old socket out of the hous- 
ing, and snap in the replacement socket. 


| Seal any openings with suitable sealant. 


Bent on repair 
| The ends of replacement mufflers and tail- 


pipes are often dented when you remove 
them from the box—damage that's usually 
sustained during shipping. Obviously, the 
pipes wont fit together when the ends are 
out of round. Here's a clever solution: 
Insert a V5-inch-drive socket of the appro- 
priate size into the end of the pipe. Then, 
with soft hammer blows, dress the pipe's 
inlet or outlet until it's acceptably round. 


Dancing needle 
Does your speedometer needle jump wildly 


during cold weather? The problem might 
be a dry speedometer cable. To lubricate 


| the cable, do the following: Remove the | 


battery-ground cable, reach under the 
dashboard, and separate the cable assem- 
bly from the speedometer head. Next, pull 
the cable out of the cable housing. Clean 
the cable and coat it with the proper lube. 


OIL FILTER 


Oil-change tip 
| Have you ever wondered why your engine's 
rods knock when you start up just after 
an oil change? They knock because the lu- 
brication system is temporarily starved for 
oil. There is a way to eliminate this poten- 
tially damaging condition. When you in- 
stall the new full-flow filter, pour some 


fresh oil into the opening in the center of 
the filter. This will minimize the chance 


of damage to the engine-bearing surfaces. | 


Get into the booming field 
of solar technology. 


Now NRI's home study 
course in Air Conditioning, 
Refrigeration, and Heating 

includes training in 
heat pumps and 

solar energy systems. 

Prepare yourself for a whole new 

career in one of the fastest growing fields 
around. As energy needs continue to grow 
and energy sources become scarcer, the 
demand for skilled technicians will soar. 
NRI can get you started in this opportunity 
area, and you learn at home in your spare 
time, tailoring your training to your need 
with a choice of NRI's Basic or Master 
Courses. 


Includes Professional 
Vacuum Pump and Tools 

NRI training is practical training. 
Along with bite-size lessons in theory and 
practice, you get practical bench training. 
NRI's Master Course includes professional 
tools...a system analyzer, leak detector, 
tubing and joint tools, and more. Plus 
demonstration units that graphically 
bring principles to life for easy understand- 
ing. You even get a top-quality vacuum 
pump for trouble shooting experiments 
and use on the job. 


Optional 
Postgraduate Training 
at York Institute 

Graduates of the Master Course are 
eligible for a concentrated week of resident 
training at the famous York Institute at 
no extra charge for tuition or training 
materials. Here, you'll work on advanced 
industrial equipment under the guidance 
of expert instructors. Only NRI includes 
this opportunity. 


Send for Free Catalog, 

No Salesman Will Call 

Send the coupon today for NRI's free 
catalog showing all the equipment and 
describing the complete course. Over a 
million students have trained at home the 
NRI way. You can, too. If coupon has been 
removed, write to: NRI Schools, 3959 Wis- 
consin Ave., Washington, D.C. 20016. 


NRI SCHOOLS П Air Conditioning, Refrigeration & Г1 Electrical Appliance Servicing | 
McGraw-Hill Continuing Heating Courses Including Solar LJ CB / Communications 
Education Center Technology Û Color TV/Audio/Video Servicing | 
3939 Wisconsin Avenue О Small Engine Service & Repair 
Washington, D.C. 20016 Course-Basic & Master Courses Sm я | 
| LJ Automotive Mechanics-Basic E. 
Please rush me the one free & Master Courses ете а | 
catalog 1 have checked. 1 under- ab yr АС 
stand there is no obligation. =й. 
NO SALESMAN WILL CALL. | 
(Please Print) Age | 
Address | 
City/State/Zip | 
Accredited by the Accrediting Commission of the National Home Study Council 515-014 | 
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Center pole pivots to lower windmill for maintenance (left). Once raised into position, it's secured by strap at the base. 


Pivoting pole fora windmill 


© Climbing a 50-foot tower in even moderate wind can be dangerous. This tower 
allows you to service a windmill without having to climb it and take your life into 
your hands; the tower pivots to bring the machine down to ground level. Construction 
of the device is simple, materials are readily available, and the design is such that, 
if need be, a single person can raise the windmill. 


By BRUCE F. SHOPF 


indmills, like other ma- 
chines, need servicing. But 
I wasn't happy about climb- 
ing a 50-foot pole—espe- 
cially in windy weather. My solution: 
a pivoting pole. 

I knew that such a tower should be 
able to withstand 900 pounds or more 
of lateral force. I also wanted it to be 
fairly simple to construct, to be made 
of readily available material, and, 
ideally, to cost less than a commer- 
cial tower system. Here’s how I went 
about it. First, I erected two 30-foot 
telephone poles 18 inches apart. I 
placed the poles six feet deep in solid 
ground, plumbed each, and firmly 
compacted the backfill. 

Between the two 30-foot poles I 
hung a 45-foot pole. I found the bal- 
ance point by first laying the pole on 
the ground and putting a weight equal 
to that of the windmill on the top end 
of the pole. Then I put a fulcrum un- 
der the pole and shifted it back and 
forth until I found the center of grav- 
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ity. I marked a balance point that was 
six inches lower than the center of 
gravity—to make the pole slightly top- 
heavy. At that mark I carefully drilled 
a two-inch hole through the pole, mak- 
ing sure the bit was perpendicular to 
the pole axis. Through this hole I ran 
a two-inch-diameter solid-steel shaft 
approximately 34 inches long, the 
ends of which were to be supported 
on mounts that were welded to plates 
secured to the tops of the poles. 
When all poles were erected, the re- 
sult was a giant seesaw. Because the 
tower is slightly top-heavy, one per- 
son can easily raise and lower the 
windmill with a single control line tied 
to the bottom of the pivoting pole. To 
secure the pivoting pole in an upright 
position, I strap its lower end to the 
30-foot poles. 


MATERIALS NEEDED 


Items not priced can be bought at scrap cost: 45-ft. class- 
three telephone pole ($270); two-by-34-in. solid-steel shaft 
($25); two-in. (10) pipe, eight in. long; l-in.-thick steel 
plate, eight in. in diameter: two 30-ft. class-four telephone 
poles ($130 each); l/4-by-two-in. band iron; two-in. (ID) pipe 
spacer, one in. long; l4-by-four-in.-square steel bearing plate; 
l/4-by-two-in. steel band to prevent the pole from splitting. 
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Metal joints should be welded securely 
so that they can withstand both the lat- 
eral thrust from the wind and the stress 
induced by the weight of the pole and 
windmill and by pivoting the assembly. 
Plates on middle pole keep it centered. 


Whats New aî "The Source” of the 
AMERICAN SURPLUS TRADING? 755: 7" 


үү? warehouse 60,000 | A. ae | В. а | C. 
items at American "NM LE — 

Surplus Trading —expen- 
sive, often hard-to-find 


160CFM - 


стрелата bison SPRITE* FAN Lm SPEED CONTROL 160 СЕМ. MUN 

at a fraction of their Low noise level; intake or : : LOW 0-100% adjustable; BI OW 

original cost! exhaust. Ideal for cooling TANGENTIAL B ER converts fans, blowers, B ER 
„ЗАД СЪНИ electrical/electronic All metal, low profile, 115V, hand tools to variable Finely balanced squirrel 
You'll find every part equipment. 115V, 50/60 60HZ. 101%” Lx 4'/s" Hx speed. Panel mount. 2” 


| cage fan, easily азар to 
HZ. 3.14" sq x 1.645" a variety of uses. 3, 
deep. 


p 
Rotron Model 502Е1. 
$7.95 RFE 


4" W. Blower Wheel: 52/6" 
Lx 23la" dia. 

Lau Model T-2-36. 

$9.95 NEW 


Hx it” Wx в“ D: wire 
leads, 120V, 60HZ, 1.6amp. 
Teccor Model MSC-21B. 


$3.50 NEW 


you need—either brand 
new, or removed from 
equipment in excellent 
condition. But quantities 
are limited. Order from 
this ad, or visit our retail 
showroom and find 
exactly what you need 


G. 


30Psi — 


oe the Поаро of m COMPRESSOR .5CFM 
Items on display. Upen ! Air supply for spray 
Mon.-Sat., 9-5. ا‎ ЕА painting, ак brushing, tire Ne AD MOTOR 


or air mattress inflator. Die 
cast metal construction. 
45в" D x 8'/2" |; mounted 
on its own air tank. 115V 50 
hz .5 amp. 

Thomas Mod 907. 

$24.95 RFE 


STEP-DOWN 
TRANSFORMER 

24V @ 2 amp, 5V @ 2 
amp. Input: 110V, 60HZ. 
25he" Hx 3" Wx 21" D. 
$4.95 NEW 


Reversible; 60 in-Ib torque 
1/12 HP w/capacitor. 6" | x 
342" D shaft Ya" Lx She" 
Dia. 115V 60 hz 1.3 amps. 
Molon EM5 or equiv. 
$9.95 NEW 


| Mounts for intake or 
| exhaust. Metal frame with 
THERE'S NO RISK. 5 high-impact plastic 
With our full 30 day warranty, blades. 115V, 60 Hz, 4714/16" 
any purchase can be returned for sq х 1'/2" deep. 
any reason for full credit or refund. | $7.95 RFE 


K. 


4-WHEEL 
CASTER SETS | 
3" swivel hard rubber 
wheels; all-ball bearing; 
2 witoggle brakes; plate 


28 RPM/72 RPM | 
GEARHEAD MOTORS 
115 VAC, 60 Hz, .52 amp, 


12V DC MOTOR 
2475 RPM, reversible 


| mounting. — — 10 in-Ib torque. Capacitor- overnor controlled MINIATURE 
Vs HP MOTOR $9.95/set NEW run, reversible. 53/a” if constant speed is 4PDT RELAYS 
1525 RPM; continuous duty, cap Also, L + "в" shaft x 3" D; 478" required), 1" Dx 2.8" L; 2 types: 24 VDC or 110 
ind motor. 115V, 60 Hz, 3.4 amps, 212" Hard Rubber wheels. D at mounting end. shaft 1.16" D x 5he" L. May VAC: contacts rated 3 amp. 


Howard Ind. Model 5-20- 
0003 28 RPM. Howard Ind. 
Screw Stem w/hardware. Model 5-20-0000 72 RPM. 


$24.95 RFE $6/set NEW $9.95 RFE 


PUMPS—COMPRESSORS — BLOWERS—MOTORS —POTENTIOMETERS — COUNTERS 
TIMERS —RELAYS— VOLTAGE REGULATORS —POWER SUPPLIES 


a. 


be used with or without 
governor. Dunker Co. 
Model No. GK 26/400R. 


$5.95 NEW 


487 frame. 52" Dx 71a" LxB" H; 
shaft 1/2" D x 1!/s" L. 
G.E. 5KCP35KG. 


Dust cover and solder 
plug-in terminals. P&B 


KUP or equiv. 
$1.75 RFE 


2 Fixed, 2 Ball Bearing 
Swivel w/toggle brakes. 


LEAD ACID STEPPING 


ж. 


14,000 RPM 


BATTERIES i MOTOR 49 | 
a) 6V, 10 amps ee eee ~/ 9VDC 12 Watts. 0-200 MOTOR 1/4 HP 
b) 12V, 2.5 amps PACK PPS. 7.5° stepping angle. Tool and appliance duty; 


Rechargeable; color coded 


115V, 60Hz, 2.3 amp. 21/2" 
leads. 10 D cells in 


Ideal for precision 
Dx 312" L; shaft She" Dx 


positioning, used 


10 "AA" cells in poly case; 


Me ipis 3" Wx 1!" Охо" Н. in X, Y plotters, Computer 11А” L. 
ELECTRONIC MFR: GATES OR GE G.E. Model 123233. printers, etc. Northland Model 72110. 
TYPING SYSTEM } Se дЫ, $5.95 RFE $5.95 $5.95 NEW 
We bought all ме | TUTTI, ВОИ UM | 
"is" W x 27h" Dx 23/4" H. E xil а. 62 Joseph St., Moonachie, NJ 07074 
could of this | Seam American Surplus Trading 25555527: 
of its excellent | ПОЩИ AMERICAN SURPLUS TRADING, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 : 
a iy $ qus - YES! Please send me the following items: [1 My check or money order is enclosed. : 
"d | MN E | | ©) Charge my credit card. 

daisy wheel elec- — bos | В 
tronic typewriter and ` t „ 1 "iM LL : 
separate control console | - ae — 1 
using 2 standard B Exp. Date L 
magnetic tape cartridges. Г | L 
Each cassette holds up to 30 1 E 
pages. Not state-of-the-art я Teiephone: Area Code Number I 
but numerous applications at - i 
far-below-current-model 1 Total Nama : 
COSB: Us ed, completely we shi ES uris i de Mabel, мае Е = ! 
reconditioned, 0 S Un Add $3 plus 10% total. City R 
GUARANTEED. ‘Sales Tax. (N.J. residents only, | 
sold new for $8000.00. please add 6% of total) State Zip | 

$750.00 ان‎ дак асы ыыы All inquiries call 201-939-2710. - 

" For all phone orders, cal! TOLL-FREE 800-228-2028 ext. 825. In Nebraska, 800-642-8300 ext. 825. 1 


EARN UP 


12 AN HOUR 0) 


p 


SPARE 
TIME or 


ut 


G BUSINESS! 


You risk nothing by accepting this 
offer to see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
Sharpening Shop. No selling... 
no previous experience needed. 
Our famous Sharp-All and 
show-how instruction set you up 
to make $200. $500, $700 a 
month CASH sharpening Saws, 
Knives. Scissors, Lawnmowers. 
shop and Garden Tools... all 
cutting edges. 


Send for all the facts! 


YOUR ! нА Our free Book tells how to 
Busine? | start a profitable, lifetime 
E home sharpening business, 
е how we help you grow, how 


we || finance you. 


Send lor FREE details — mail coupon below or postcard TODAY! 


Foley Belsaw Co. 60289 Field Building, Kansas City, Mo. 64111 


* YES, C] FOLEY BELSAW СО. 
e please send me the FREE BOOK that gives full details. 


ë 
Mame 


No Obligation...No Salesman Will Call 


60289 FELD BLOG. KANSAS CITY. MO. 64111 е 


Pigase Prnt 


Address 


City-State LESE ee ر ج‎ RAE TE ج‎ «| Дрин сие Reet I 
IENESNNEENSEENEESENRERBEEESEZERMENENEEEL 


With the Dillon Mk III oxy-acetylene welding cut- | 
ting torch and a little experience you can turn | 
out professional results. The unique flame prop- 

erties allows you to weld the more difficult | 


metals such as aluminum simply and efficiently. | 


| You will also find you make extensive savings in 
| the use of fluxes and welding rods. Plus with the | 


Dillon you save on Gas! 


— 


MARKETING, INC. 
378 


‚О. Box ! 

Welches, Oregon 97067 / (503) 622-3500 | 
Sales and Dealer inquiries 
1-800-228-2009 | 


SHA 


Throtfle-body injection, 


German-style 


Since 1973, the Robert Bosch Corp. of 


Stuttgart, West Germany, has been 
working on a single-point electronic 
injection system for gasoline engines 
that could have the edge on GM's 
throttle-body system |Р5, Feb. '82] in 
simplicity and cost. Called Mono- 
Jetronic, the Bosch system replaces 
the carburetor on the inlet manifold. 
The German company ranks it be- 
tween the carburetor and conventional 
multi-port injection in economy advan- 
tages, performance, and price. 

Still under evaluation by several car 
manufacturers, the Bosch system— or 
parts of it —appears as original equip- 
ment on some 1984 Chrysler models. 

A tiny injector housed in an aerody- 
namic pod is centered in the manifold 
venturi throat. As with a carburetor 
jet, it sprays fuel ahead of the throt- 
tle valve at the point of maximum air 
velocity, enhancing fuel atomization 
and mixture preparation. The same is 


Bosch Mono-Jetronic 
(right) and GM’s throttle- 
body injection (bottom) 
are both single-point 
systems. They mount on 
the intake manifold in 
the place normally occu- 
pied by the carburetor. 
Unlike multi-port injec- 
tion, in which each 
cylinder has its own in- 
jector, these systems use 
only one injector that 
sprays fuel into the in- 
take manifold above the 
throttle blade. From 
there the fuel is distri- 
buted to the cylinders 
by the intake-manifold 
runners. As can be seen 
from the illustrations, 
electronic fuel injection 
eliminates much of the 
mechanical complexity 
of the choke, external 
linkages, and adjust- 
ments associated with a 
carburetor. In both sys- 
tems fuel is delivered 
under relatively low 


м 
au INLET 
FUEL PUMP 


ТО ТАНК 


assembly, where it is 
electrically pulsed 
through the nozzle. 
These pulses are regu- 
lated by the information 
relayed to the control 
module by its sensors. 


FUEL PRESSURE 
REGULATOR 


FUELPRESSURE — i 
REGULATOR | = 


pressure to the injector „ч 2 


true of а carburetor, but here the 
quantity of fuel released is determined 
electronically and not strictly by mani- 
fold depression. 

Using inputs from only three sen- 
sors, compared with GM's six, the con- 
trol module regulates fuel metering. 
The three sensors include an engine- 
temperature sensor, a throttle-open- 
ing indicator, and a sensitive airflow 
meter that responds instantly to the 
engine's breathing rate. This critical 
measurement is the main control vari- 
able. It allows for an optimal air-fuel 
ratio and therefore improves overall 
performance characteristics under all 
driving conditions. 

Mono-Jetronic operates at the low 
injection pressure of 10 to 14 psi, com- 
pared with approximately 35 psi for 
some multi-port systems. That cuts 
the nozzle cost and permits using a 
less expensive fuel pump and filter. 
—David Scott 
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Rolling 
lumber rack 


[ 


МА 


и“ PLYWOOD FLOOR 


Trying to find a specific piece of lum- 
ber in a woodpile can be like looking 
for a needle in a haystack. To save 
workshop space and keep my lumber 
neatly sorted, I built the rolling rack 
shown above. 

The rack holds lumber scraps in the 
vertical position to conserve valuable 
floor space. It has the added advantage 
of making that special piece of cherry 
easier to spot and grab. And since it's 
mounted on casters, I can roll the en- 
tire rack out of the workshop when I 
need extra room for an unusually large 
project. 

The dimensions shown can be altered 
to fit individual needs, but basically, 
my rack consists of a two-by-three-foot 
platform divided into three compart- 
ments. A framework of vertical and 
cross supports extends upward from 
this platform to serve as rests and sep- 
arators for the longer pieces of lumber. 
The frame should be constructed of 
sturdy 1x3s or 2x2s bolted through 
the base sides. 

The floor of the platform should be 
of 34-in. plywood, with heavy-duty cast- 
ers underneath.—Louis Hochman 


CATCH ON 


MASTER COMPUTERS 
IN YOUR OWN HOME! 


LEARN PROGRAMMING AND APPLICATIONS 


Now you can learn about computers. . .operations. . .program- 
ming. ..applications. ..software. Everything you always wanted to 
know. Write your own programs. Or customize pre-written pro- 
grams. Make a computer do exactly what you want it to do. Benefit 
from becoming "computer-wise" today. It's all in this one edu- 
cational package! 


A COURSE IN COMPUTERS AND BASIC PROGRAMMING 


NO PREVIOUS COMPUTER EXPERIENCE NEEDED. The entire 
course is"userfriendly," written in simple language, that's easyfor 
a beginner to understand. You will LEARN BY DOING - program- 
ming from the very first lesson using any computer, IBM, APPLE, 
ATARI, COMMODORE, TRS, TI. . .even the tiny Timex-Sinclair! 


A CONVENIENT WAY TO LEARN 


Progress at your own speed, in your spare time, in your own homa. 
Take the mystery out of word processing. . .computerized ac- 
counting. . .maintaining data files and much, much more. 

Get started now in the fast-growing field of computers, and 
CATCH ON to the technology of the future. .. COMPUTERS! 
Send today for your free information package. Or call toll-free 
(800) 624-7760, in California call toll-free (800) 824-8646. No 
obligation. 


HALIX INSTITUTE CENTER FOR COMPUTER EDUCATION 
1743 South Vermont Ave., Los Angeles, CA 90006 


.. if you don't have a computer yet, don't buy one until you receive 
this free information. 


3 INSTITUTE 


An affiliate of Hemphill Schools and IPIS. 


... THE INTERNATIONAL CHOICE SINCE 1820 


HALIX INSTITUTE CENTER FOR COMPUTER EDUCATION 
1743 SO. VERMONT AVE. 
LOS ANGELES, CA 80006 


YES! Send mê information on how | can learn about computers and 
programming at home! 


Name —_____.______________________ Age û і already have a computer available 
Address = Make . Model 
Clty he Zip 


46H-A0401 


| ———— -e изил n тюш. 


The homebuilding industry is starting to boom again. Sales are rising and 
our steel frame homes are sweeping the nation with the first affordable 
alternative to today's housing delimma. 

You can be a part of the profitable future! Public response to our low cost, 
energy efficient and low maintenance designs has been overwhelming, and 
we must expand our representation to meet that demand. 


We're Looking 
For Representation 


Our representatives benefit from a proven sales d = rid 
concept that allows you to build a substantial - ==: | 
business: ы mem s А 
*QUALITY PRODUCT — Pre-engineered ^u 1 | 
designs of one, two and three level structures ™ 
for single family homes or multi-family in- 
vestment. 

* COMPETITIVE PRICES — Your cost is less 
than $10 per square foot for a complete insu- 
iated shell. 

*HUGE MARKET — Do-It-Yourself, basic 
shells, turnkeys, custom & muiti-family. 


* NO'IINVENTORY HASSLES — We ship as you | C) 


order. No costly stock, no inventory taxes. " 

* DEALER SUPPORT — We work to help you TRI STEEL 
= | Жа А 

STRUCTURES 


succeed. Our staff of professiongl marketing, 
construction and sales experts help you sell 

1400 Crescent Denton, Texas 76201 
(817) 566-1386 


and build. 
Outside TX Toll Free 800-433-5555 


If the exciting, profitable concept of steel frame 
homes looks interesting to you, call or write today 
for more details. Select territories are now 
available and an investment of $3500 is totally 
refundable. 


PUBLIC NOTICE! 
Finder's Fee Paid For 
Liquidation Inventories! | 


MUST LIQUIDATE 


AT BELOW DEALER COST! 


1000 watt Portable 
Power Generator 


TORY PERFECT: 


We are authorized liquidators of 
consumer products that must be 
quickly sold at drastic price reduc- 
tions for reasons such as: 

Overproduction. Last year's mod- 
els. Economic recession. Out-of- 
season products. Bankruptcy or 
other financial problems. Order 
cancellations. Plant closings, etc. 


lf you know of any company with 
surplus inventories that must be 
| quickly liquidated for cash, phone 
us Toll-Free: 1-800-328-0609. We 
| will pay you a finder's fee based on 
a percentage of the total value of 
sales contract. (Officers and sales 
reps of mfgr. are ineligible for fee.) 


Don't let a storm rob YOUR home of 
vital electric power! Use this 1000 
watt generator as a reliable 
standby source of 115V AC „4 
(and 12V DC) plug-in 
electric power. 


Only 43 pounds! © = 
Easy to carry! | 
Ideal for hunting, — 
camping, fishing 
| trips... for RV or 
| lake cabin. . . for 
electric power 
ANYWHERE 

you need it! 


KAWASAKI 
super-quiet 76cc 
4-cycle gas engine. 


A storm could knock out your electrical power for 
hours or days, leaving you groping in the dark, with- 
out any cooking facilities. Your furnace motor could 
stop, due to downed power lines, and leave your fam- 
ily shivering and miserable in the cold! 


But... you NEVER have to worry... when you have 
this generator standing by. With two 115V AC out- 
lets to plug into, you can operate lights, TV, electric 
blanket, small power tools or kitchen appliances. Of 
course you can't run everything at the same time. 
But you CAN keep vital functions going, as needed. 


Away from home, this 43 16. generator can add the 
comforts of electrical power to your campsite in the 
woods or to your family outing by the seashore. It can 
run your hand power tools in the field or your RV re- 
frigerator in the wilderness. And, in winter, you can use the 
12V DC outlet to bring a "dead" battery back to life! You can 
run AC and DC items at the SAME time on this generator! 


The 76cc. KAWASAKI gasoline engine assures you of de- 
pendable performance. (Other components and final as- 
sembly are U.S. made.) 


There are NO belts or pulleys to slip or replace. NO fuses to 
burn out or replace, thanks to automatic reset that provides 
overload protection. These are important features when you 
are many miles away from the nearest stores! 


6 Low noise, spark arrester muffler. USDA approved for use 
in national parks, so you can take it on camping trips. 

e Two 115V AC outlets and one 12V DC outlet. 

© 4-cycle gasoline engine with automatic throttle control. 

© Engine exposed for faster cooling and easy maintenance. 


One year warranty on parts and labor 


Over 200 authorized service centers nationwide! 


1000 
watts max. 
surge power. 
750 watts 
continuous 
power. 


FOR CABIN or CAMP! In 
the wilderness, you can 
enjoy comforts of electri- 
city with this generator. 


Е ; „Титр -- 


айй. 
FOR STORMS! If power 
failure "knocks out" fur- 
nace, plug in an electric 
blanket to generator. 


BATTERY CHARGING! 
Use 12V DC outlet to re- 
charge battery on a car, 
truck, plane, boat, etc. 


Comparable models 
priced at 


488.00 


OUT THEY GO AT ONLY: 


298 


О Нег void outside original 48 states. 
Price subject to change after 60 days. 


C.O.M.B. Co. / Liquidators Dept. F-317-1186 
14605 28th Ave. N. / Minneapolis, Minn. 55441 


Send 1000 watt Generator(s) at $298 each plus $13.50 

each for shipping and handling. (Allow 4-5 weeks for delivery. 

Add 2-3 weeks extra if paid by check. Sorry, no C.O.D. orders.) 
Minnesota residents add 6% state sales tax. 

O My check or money order is enclosed. 

Charge my: О MasterCard? О VISA O Am. Ex. Û Diners Club 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


If busy signal, or if no answer, call: 


я Toll-Free: 1-800-328-5727 Acct. No. Exp. 
m In Minnesota, call: 1-800-742-5685 PLEASE PRINT CLEARLY 
Мате. 
C.O.M.B. Со. 2 
ше ш | City. 
THE NATION'S State ZIP 


5 LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS | 


14605 28th AVE. N e MINNEAPOLIS, MN 55441 | 


Phone 
Sign here 
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Quick-change 
chuck for power 
screwdriving 


If you drive screws with your electric 
drill, you know how fast and easy it is. 
There's only one drawback: If you drill 
pilot holes, you must constantly switch 
from one bit to another. 

To get around this problem, I have 
always used two electric drills—one for 
the driver, the other for the pilot bit. 
Now there's a better and cheaper way. 
It's called Chuck-Mate (from Guenter 
Gutsche, 4476 Forget, St. Louis Terre- 
bone, Quebec, Canada JON 1N0). At 
one end, Chuck-Mate has three spe- 
cially shaped prongs that fit into your 
electric drill's chuck. At the other end 
is a standard geared chuck. 

To use the tool, you slip it over the 
driver bit into the drill's chuck and drill 
a pilot hole. Then you slip the Chuck- 
Mate off, drive the screw, and repeat 
as necessary.—A. J. Напа 


Three prongs at one end of Chuck-Mate 
(model B1, $11) fit over a standard 'A-in. 
screwdriver bit and down into the gaps be- 
tween the jaws of any %-in., or 10-mm, 
chuck. Chuck at other end accepts any type 
of drill bit, including standard twist bits. 


Is There an Invisible 
Influence Upon Our Lives? 


Somewhere 
Out There 
Are 
Other Minds 


Does man stand alone in the tideless 
ocean of space? 15 earth the only 


habitat of intelligent beings? Cer- | 


tainly the phenomenon of life is not a 


chance once. Somewhere in the | 


countless shining orbs are minds... 
how puny by comparison in mental 
and psychic stature we may be! 
Those strange, inexplicable feelings 
we have at times... are they a tug- 
ging from the recesses of space upon 
our senses? Are they the effort of 
Cosmic beings to reach out—to find 
a bond of communication with earth? 
This FREE BOOK 
Explains 

There are two ever exciting, un- 
solved mysteries—the nature of self 
and our Cosmic connections. Let the 
Rosicrucians, a centuries-old organi- 
zation of learning (not a religion), 
send you a fascinating free book, the 
MASTERY OF LIFE. It casts amazing 
light upon these things. Find new 
pleasure and achievement in this 
unique knowledge. Use the coupon 
for your free copy. 


The ROSICRUCIANS (AMORC) 

San Jose, California 95191, V S.A. 
"Scribe KCA 
Rosicrucian Order (AMORC) 
Rosicrucian Park, 
San Jose, California 95191, U.S.A. 
Gentlemen: 
. Kindly send me a free copy of the MAS- 
TERY OF LIFE. | am sincerely interested in 
the mysteries of self and of the Cosmic. 
Name - 
Address 
City _ 
ا‎ Zip 


looz an popop. 
| 


How to save real money 
on a new garden tractor 


LIII p 
dpt 


New Power King 1200 Series garden tractors list for 
hundreds of dollars less than comparable "big name" 
models! Why? Because you pay for those big names. 


At Power King, we're a lean, efficient company. 


Garden tractors and attachments are 
all we build. Which means we can 
give you better quality, features and 
performance than the big names — 
for a lot less green stuff. 


Test drive a Power King today. See 
what's in our name. Send a 
dollar to Power King, 2021-Е01 
MacArthur Rd., Waukesha, WI 
53186. We'll send you a color 
brochure and dealer list. 


T | | + ГҮЛ 
ҮП" TAPPA ши ии 


12 or 17 HP Kohler Engine e Unique dual-control no-clutch 
hydrostatic, or direct no-belt all-gear drive e Dual range 
differential e 5 gallon fuel tank e Rubber isolated rust-free 
fiberglass body e Husky attachments: 42" mower, 48" dozer 
blade, 42" snowblower, 46" tiller, sleeve hitch for many 
rear mounted tools. 


Special! with this ad, get a FREE 42" mower and hitch, worth at 
least $575" when you buy a new Power King tractor from а 
participating dealer. Offer good March thru June '84, so hurry! 


*Mfg. suggested list price. Offer may not be available with other promotions. 


Lightweight... Sensual.. 
but firmly supports you with 100% air. Features air coil 


construction with multiple controlled air chambers that hold 


your body evenly and independently. 


Turns any room into a guest room and it stores easily. The 


ideal portable bed for holiday and vacation visitors. 
Take it camping, use it in your van, your boat, summer 
home, on a floor or in a frame; sunbathe and float on it! 


Available in Twin, Double, Queen and King sizes. Inflates in 
minutes with most air pumps or cannister vacuum. (Portable, 
easy to use foot pump available — optional.) Made of sturdy 
20 gauge poly vinyl; cleans with soap and water. Repair kit 


and pump adapter included. 
Dont be mislead by imitations. Insist on the original 
earthtone velveteen Air Coil Bed. 


10 day Free Trial. If not satisfied, return it within 10 days for 


refund. Order now! 


CREDIT CARD ORDERS 
CALL TOLL FREE 
1-800-323-6959 


24 HOURS A DAY, 7 DAYS A WEEK 


The Leisure Merchandise Group, Inc. 


400 South Edward Street, Mt. Prospect, IL 60056 


| Co pyright 1983 


POWER KING 


.Adjusts to your comfort. Gently, 


Illinois Residents Call: 
1-800-942-0596 


270-93H 


Please send me the following AIR COIL BED(S): 


p" ^ 
[| a 
| Price Ship/ins. i 
| O Twin Size (A) $49.95 $6.95 || 
1 O Double Size (B) $69.95 $6.95 | 
1 С Queen Size (C) $79.95 $6.95 E 
I O King Size (D) $99.95 $6.95 L| 
1 O Foot Pump (E) $14.95 $1.95 І 
1 Illinois residents include 54% sales tax. й 
1 O check/M.O. Enclosed О MasterCard Н 
d C] Visa I 
I 
- Card No. Exp. Date - 
I Name — ~ | 
| Address __ I 
I mE || 
E S. a в 
- j| ——— —— M — Zip : 
i Signature - 
i The Leisure Merchandise Group, Inc., Dept. B-014 P 
Е 400 South Edward Street, Mt. Prospect, IL 60056 [| 
i | 


147/81-100 
Мы 
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Shoppers' Showcase 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Cain, Popular Science, 
380 Madison Avenue, New York, N.Y. 10017 


А HERE IS A 
ЗА BEAUTIFUL: 
UPHOLSTERY | | Ё за \ К WAY ТО 
| BOOKLET ае А. Й, 

MAILED ДР 
FREE: 


LEARN UPHOLSTERY AT HOME «+ «restore old chairs, 
sofas to like-new condition! A clean, enjoyable way to put spare 
hours to profitable use. Old cast-offs picked up for dollars, worth 
hundreds when reupholstered! Fascinating home study course in- 
cludes tools, kits, supplies. Earn as you learn — start your own 
business! SEND FOR OUR FREE BOOK TODAY! GET A BIG 
ILLUSTRATED 24 PAGE BOOK ON UPHOLSTERY and the 
upholstery business and a sample lesson showing й 
how the fabulously successful MUI system is taught. mh 
It costs you nothing to get the information and 
there's no obligation. No salesman will call. i 
. SEND FOR OUR FREE BOOK TODAY! р ms 
Modern Upholstery Institute, IBI zu 
80229 Field Building, Kansas City, Missouri 645111 Миджи 
[BE шыш шыш кыш шыш шыш шыш аш пыш шыт = 
MODERN UPHOLSTERY INSTITUTE 
80229Field Building, Kansas City, Mo. 64111 
‚5% 


l Name o Аве 


i Address 


[с КАЕ State — Zip 


e Easy Homeowner Installation 
e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS-184 Baroda, MI 49101 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $5. 
Timberline Geodesics, Inc. - P1 
2015 Blake, Berkeley, CA 94704 
[415] 849-4481 


FOR SPEEDIER DELIVERY 


PLEASE USE YOUR 
ZIP CODE 


== 
INON- 
IGUNS!_ built replicas of f hA 


ous firearms CANNOT CHAMBER OR FIRE REAL n |- 
AMMUNITION! Made of machined metal, they ок, feel and Y 


NEED THREE PHASE POWER 


= Operate З phase motors ‘4 thru 7'e H.P. from 
© 208-240 volt single phase sources with the 
с "THREEPHASER." Operate higher H.P. motors 
£ by using more than one “THREEPHASER." 695 
O User supplied motor capacitors required. 

o Used worldwide since 1966. Money back guarantee. = 
= Free literature on request. Telephone 305-862-3038. 


« RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Ш 1, 1024 №. Lake Brantley, Altamonte Springs. FL 32714 — = 


PRINT YOUR OWN <> 


Cards; stationery; envelopes; 73 
advertising; labels; tickets: OSL 
cards; announcements; greeting, 
sympathy, prayer cards; tags. 
еіс. Save money. 

Own a Printing Business. 

We supply everything direct 
from factory. Easy instructions. 
Also raised printing like engraving. 
Have home shop. Add to income. 
send $1.00 for catalog. 


Kelsey Presses, Dept. 84-СА. Meriden, CT 06450 


ONLY 


Price. 


= 
" 


ри 
a 


UESTION: Which of these instruments could 
open your life to Astronomy—one of our most 


popular—and most misunderstood—sciences? 


Unless you quessed all three, you're missing 
something — something called the universe. 
Maybe all stars look alike to you. Look again: 
It's been estimated that 60% of all "stars" 
are doing something — sometimes spectac- 
ular — on any given night. And every night 
the show changes. We should know. We're 
Celestron — the world's foremost maker and 
marketer of quality optics for astronomy. 

Box A shows the Celestron C-60, one of 
A our quality refractor telescopes. It will 
open your mind to everything from the Orion 
Nebula to astrophotography to the dusky 
storms and jewel-like moons of Jupiter. No 
misunderstanding here, the C-60 looks like a 
telescope. But. 

Not all telescopes look like telescopes. In 

box B we show you the world-renown 
Celestron C-8. The price of a quality camera 


system, the C-8 with its huge 8" primary lens 
can gather an impressive 791 times more 
light than your eye. And contrary to another 
popular misunderstanding, light gathering 
power — not magnification — 15 what quality 
astronomy is all about. The C-8 uses "folded" 
optics—the light image travels back and forth 
inside the tube. Result: short, wide and easy- 
to-handle telescopes of long focal length. 


Looking at the moon through a C-8 is like 
orbiting it in a spacecraft. And next time 
you're entertaining, imagine asking quests 
if they'd like to see the Andromeda Galaxy. 

Finally, not all astronomers use tele- 
C scopes. Box C shows Celestron's 11x80 
Comet Hunter Giant Binoculars. Our 11x80's 


are perfect for both deep space viewing of 
galaxies and nebula and for comet hunting. 


If you see a comet first, they'll name it after 
you. And remember, Halley's is returning. 


Now that you understand a little more about 
astronomy, you might want to know more 
about astronomy and Celestron products. So 
call us toll-free — with questions, comments 
or inquiries as to your nearest Celestron 
Dealer. Call soon — the universe is waiting. 


CELES TRON: 


PRECISION OPTICS 


For Dealer Locations, Catalogs, Information. 
Technical Data Sheet 


CALL FREE 
1-800-421-1526 
(Mon-Fri: В-4:00 Pacific Time: Continental USA only) 


CELESTRON INTERNATIONAL, Р.О. Box 3578 PS1 
2835 Columbia St., Torrance, CA 90505 (213) 328-9560 


HARD-TO-FIND SCIENCE BUYS NOW ON SALE! 


America's Largest Mail-Order Market Place of Unusual and Fascinating Values of Science, Weather, Health. 
Watches, Electronics, Magnets, Telescopes and More. For Hobbyists, Gadgeteers, Students and Educators. 


Save up to hundreds of dollars with our 5 year re- 
chargeable NiCad batteries and NiCad battery charger. 
Every 100 hours je use your Walkman-type cassette 
player, premium Alkaline throwaway batteries will cost 
you almost $100... maybe more. Now you don't have to 
pay that high price. Our 5 year rechargeable NiCad bat- 
teries in the same cassette player cost about 80€ for the 
same 100 hours of use. And you can have the same type 
of savings for ну battery operated product...camera 
flash guns, toys, flashlights, radios, electronic games, 

portable TV sets etc. We offer you a5 year rechargeable 
NiCad battery for almost every need... AA, C,D and 9 


— ] Stop throwing away your money on short-life batteries! 


Charger 
Reg. $19.95 
SALE $9.95 


volt...and these batteries can be recharged 1000 times 
or more to save you money. Our quality NiCad battery 
charger to charge AA, C, D and 9 volt batteries works 
only when the battery needs energy. This allows you to 
keep batteries in your charger all the time without danger 
of overcharging. 8'/2"x41a"x214" 


Deluxe NiCad Battery Charger G33,077 $9.95 
"AK Cell NiCad (pkg. of 1) 633,073 7.95 
"C" Cell NiCad (pxo „02 G33,074 9.95 
"D" Cell NiCad (pkg. of 2 G33,075 10.95 
9 Volt NiCad Battery (pkg. of 1) G33,076 11.95 


Add $2.50 for postage and handling. 


It's easy lo monitor your own blood pressure 
in your own home...and prolong your life. 


Now you can take accurate and 
reliable readings of your blood 
pressure in the privacy of your 
| own home. Monitor your read- 
| ings on a regular basis to “weed 
out’ any fluctuations. Keep an 
| accurate record to save for later, 
or to show to your doctor. Keep 
tabs on your blood pressure with 
this professional home blood 
pressure kit. Everything i 
complete. Comes complete 
with sphygmomanometer with 
unique D-ring cuff, a stetho- 
scope, record page, instruction 
booklet and vinyl storage case. 
jf G33,831 SALE $19.95 
- Add 82.50 for postage and handling. 


Count-down digital timer used everywhere 
exact time is important, in home and office. 
& 4 digit display can be programmed up to 
99 minutes, 99 seconds. Alarm sounds 
when time is up. Stands on table, attaches 
to metal surface with magnetic back, clips 
to clipboard. Battery incl. 214"х274" 
Д G33,596 Reg. $29.95 SALE $14.95 
Add $2.50 for postage and handling 


Now you can get rid of pesty bats, rodents, 


mice, cockroaches and insects with our 
battery pera Ultra sonic Pest Repeller. 
Delivers an incredible 
122 dB of complex 
sound pressure to rid 
2500 sq. ft. of rodents, 
bats, cockroaches and 
many flying and craw- 
ling insects that are 


Amazing 8x20" Spy Scope, fits in the palm of 
your hand! Brings the world 8 times closer. 


Perfect for hunters, birdwatchers, racing and sports fans. You'll 

never miss out on that rare bird-sighting...the big play...or the 

photo finish again. It measures a mere 3'4x3x1 V2" weighs И 
2 ounces. Precision instrument has fully coated optics wit 

fingertip control, gives bright, sharp images and is fully sealed 
to resist dust and moisture. Neck strap and case included. 

31568 Reg. $29.95 SALE $19.95 

Add $2.50 for postage and handling 


Easy-to-read, giant thermometer with 12" dial 


registers both high and low daily temperatures. 
чы, This big thermometer has large, bold 
numerals to read the minimum and 
maximum temperature of the day and is 
constructed of high quality steel and 
aluminum. Ideal for checking atmospheric 
variations and heat loss/gain. 
G72,467 Reg. $19.95 SALE $14.95 
Ада $2 50 for postage and аш 


Flashlight Pointer — an invaluable 
aid to lecturers and speakers. 


Its sharply-focused, high intensity = | 
Arrow of bright white ight can b be seen 
€ upto 30’ ina lighted area, even on a 
TV screen—and up to 75' in a 
darkroom. 612" 5 oz. 
G33,081 SALE $12.95 
Add $2.50 for postage and handling. 


o ف‎ 


Small illuminated 30X Magnifier-Microscope; 
ideal for examining stamps, coins, gems, etc. 

| Measures only 5'ax134x34" and has a built- 
in light source and optics to let you examine 
objects 30 times actual size. Features a 
center focus wheel for precise one-hand 
operation. Uses 2 "ДА batteries (not incl.) 
G31,291 Heg. $18.95 SALE $7.95 
| Add $2.50 for postage and handling 


Save $1.50 or more each month! 


A quality phone featuring push-button dialing 
(for rotary or touch tone), auto repeat dial of 
your last call, hold button for off-line conver- 
sation and an 8 ft. tangle free cord to fit your 
modular jack. White. 7/2x2x1V" 10 oz. 
(333,026 Reg. $9.95 SALE $6.97 
Add $2.50 for postage and handling s” 


Replace the headphónes on your Walkman 
with me а ганот, stereo Mini-Speakers. 
С ин, lightweight. Meas- 
- игез only 43Ax3x1'A" when 
= closed. Stereo speakers plug 
| into headphone jack, 24" cord 
“ serves as FM antenna. 


G33,065 Reg. $14.95 SALE $11.95 
Add $2. 50 for postage and handling 


Explore the stars with our 3 inch f/6 Telescope 
bes The perfect telescope for the 
хе beginner to look with awe at the 
vast craters of the moon, the 
brilliant planets and wonder of 
Halley's Comet. Truly a precision 
instrument, its finely crafted 
parabolic mirror, made to Vê 
wave accuracy and factory col- 
> limated, insure superb resolution 
Jeg for clear, sharp viewing. Com- 
A plete with an equatorial fork 
mount for full sky access, built- 
in finder sights and a 14” friction 
roller eyepiece mount which ac- 
Pd M AN cepts a full line of RKE eyepieces. 
ГАА Included i is an all metal Y4" tripod; our 15mm RKE 
, high quality eyepiece that insures sharp viewing 
at 30X magnification. 15" long, 412" dia. 
G31,308 Reg. $169.96 SALE $149.95 
Add $7.95 for postage and handling 


SEND FOR YOUR FREE 
EDMUND SCIENTIFIC 
CATALOG TODAY! 


Thousands of exclusive, unique and ex- 
Citing values. Something educational, 
fascinating and useful for every hobbyist, 
gadgeteer, student and educator. 


à 5 IAN 


=з ORDER BY PHONE (i v 
Ll Call Toll Free S 


Use VISA, MasterCard, Diners Club, Amer. Exp. 
or Carte Blanche. Call anytime, 24 hours a day. 
1-800-257-6173 
In NJ: 1-800-232-6677 
Most orders mic ai within 48 hours. 


sensitive to ultrasonic 
| waves and move on 
when they are continually b bombarded by pressure. Can be 
jut in unwired storerooms, pantries, cellars, closets, garages, 
itchen cabinets, campers, recreational vehicles and boats. 
Uses one 9V battery (not included). AC adapter included to use 


NT fishing with this Mighty Magnet. 
Lift up to 200 Ibs. Fun to use around docks 
and bridges. А 'must for a boat, it helps 
retrieve metal objects that fall overboard. 
You'll be amazed at what you Зу up. Wt. 
| 2lbs., measures 4х334х314” Made with а 


— a س س ا‎ —— —— —— ——— че ےھ‎ м ш ж ۆۆ‎ —X— 


101 E. Gloucester Pike, Barrington, NJ 08007 
Method of Payrent: | 

O Check enclosed PRICE 
O MCharge © VISA 


STOCK NO. | Qty. 


if an electrical outlet is nearby. Order your Verminex, give it a FIM Роу-Мпу! Chloride coating to resist cor- O Am. Exp. O Liners 
try and forget about rodents, roaches, etc. forever. WEM rosion and chipping. 
G33,610 Reg. $39.95 SALE $29.95 "EP G71,135 Rea. $26.95 SALE $19.95 Exp. Date 


TOTAL PRICE 
NJ Add 6% Sales Tax, 
Total Enclosed 


Card Number 


No Risk Guarantee! If you are not completely satisfied with your purchase, return the merchandise in its 
L] Send Free Catalog 


original package and we will cheerfully refund your money in full. We back our products! We give our own 
guarantee, as well as the manufacturer's for one full year after your purchase. 


Signature 
Name — 


Edmund Scientific Co. | — 


| 
| 
| 
| 
| 
Add $2.50 for postage and handling Add $2.50 for postage and handling | 
| 
| 
| 
| 
| ————X4il—ÀMÀ— = P ——Àá—— — ee 
' 101 East Gloucester Pike, Dept. A224, Barrington, NJ 08007 | WIL CC "ЕДИН J 


Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we ve trained have succeeded in this 
fascinating and highly profitable profession . 


„YOU Can Do It, Too! 


"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort | average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


"Before enralling I 
checked other courses 
and also asked for 
advice from several of 
the professtonal 
locksmiths tn my area. 
They ай хата Foley- ( 
Belaw was tops and hat 
tbe most versatile 
Key Machine. 
"I always 
wanted to have 
my own business 
and now I do, thanks to Foley- Beltau” 


David Fairbrother—Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 _ 


“І opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week." 


B. A. Deberry Littleton, Colorado Work Part Time, Full Time — Right at Home. 


CKSMITH! 


Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so No Extra 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 


t! Included With Your 
Cost | Locksmith Training 


millions seek more protection against zooming crime. BURGLAR 
Yet there's only one Locksmith for every 17,000 people! ALARM 
Make Up to $12.50 an Hour—even while learning! A родова 


Train FAST at Home! 
You're "in business" ready to earn $5 to $12.50 an hour 
a few days after you begin Foley-Belsaw's shortcut 
training. Take advantage of todays unprecedented op- 
portunities in locksmithing for year-round EXTRA 
INCOME in spare time — or fulltime in a high -profit 


training. Covers 
all phases of 
3| Burglar, Hold-Up 

. and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 


business of your own. Hundreds we ve trained have done includes all special tools and 
it. So can YOU! All tools plus professional Key Machine supplies. ONLY Foley-Belsaw offers 
given you with course. These plus practice materials such extensive training in this 
and equipment, plus simple, illustrated lessons, plus ex- repicly expanding field аз a part-of 


your Locksmith training. 


pert supervision, plus business-building guidance will DV 3 
enable you to KEEP THE MONEY COMING IN! ideal How to change combinations, in- 
for retirement — good jobs, too. ап ала service Safe, Vault and 
SEND FOR EXCITING FACTS—No Obligation Wen lace lw dolce кой шоо. 

Discover what's in Locksmithing for you — how Foley-Belsaw's that we supply. You'll find it 
master-locksmith-approved training can give you the skill you fascinating and highly profitable 
can depend on to EARN MORE — ENJOY LIFE MORE. work. 

PRO KEY ' = а е ALL SPECIAL TOOLS AND 


E MULUDER 


dcm А > ^ е: km 


MACHINE 


Ре P^0-DAY Ў 

<< NO RISK. 
SEND FOR ИТа 

FACTS TODAY! | 4" 


This Pro Key Machine сап 
alone add up to $200 a: 
month to your income... “<= 6 
and it won't cost you a pen- ye 
ny extra with your training. 49 


Find out all about it! 


Just il in and mail coupon below (or send pos- RUSH pOJ py- -BELSAW INSTITUTE | 


10372 Field Bidg., Kansas City, Mo. 64111 


card) to receive full information and details by 
return тай. DO IT TODAY! COU PON 


RUSH COUPON TODAYB 
FOR THIS FACT-FILLED 


FOLEYBELSAW INSTITUTE, 10372 FIELD BUILDING / FDLEU ` 
KANSAS CITY, MISSOURI 64111 | BELSRIUU, 


O YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


Tells how you quickly Name | = o 
train to be your own boss | 
in a profitable Sparetime Address — 
or Fulltime business of ' с 
your own PLUS complete Send for your ity 
details on our 10-Day iat zi 

NE = 


NO RISK Trial Offer copy today! M == 
шия шиш иш. ка: шыл IX шын шып шын тыз шин A—— шиш X ий 


| Comes with special 


Protect your 


cash & valuables 


against theft! 


SECRET LOCKED 
HIDE-AWAY 
looks like any wall 
outlet—Opens and 
closes like a wall safe 


Defies detection. Holds cash, . 
jewelry, other valuables. 
Easily installed (either 
vertically or horizon- 

tally) in most walls in DOT 
lessthani5 minutes. Ў mE 


key to unlockit, protec- 
tive cover, complete 
installation kit, easy 
instructions. 

HOLDS ALL THIS! NF 
| : — The Original 


URLLIT- 


71/8Х 33/8X 2 


only $1 295 
+ $1.25 post. A па. 


Order now and give yourhome added secur- | 
ity against intruders. Send payment to 
address below. Or—to charge to Visa or 


| MasterCard, give name of card, account 


number and exp. date. Order stock # 4000. 
SAVE! We pay postage on orders of 3 or more. 
(Res. of AZ, СА CO, FL, GA, IL, MI, МУ, 
OH, PA, SC, VA, VT, WI add applicable sales tax.) 
Readers’ Shopping Service, Dept. РО14А | 
Times Mirror Magazines 
PO. Box 2041, Latham, NY 12111 


| EASY-TO-ASSEMBLE- KITS 


In Stock for Immed. Shipping or Pick-up. 


for 3'6" diam. 
ONLY $42 F.O.B. Broomall, PA 
| Comparable savings on diams. from 4' to 7’. All kits 


adjust to floor-to-floor hts. of 8’ T?" to 9' 6". Other hts. 
con be ordered. 


Now! 
Showroom & 
Warehouse 
locations in: 
Pomona, CA 
(714) 598-5766 
Sarasota, FL 
(813) 923-1479 


Houston, TX 
(713) 789-0648 


сазад, IL 
(Opening April '84) 
€ The Iron Shop 1977, 82 


Реор!е who've looked —S ‘eli us — 
isn't another spiral stair around that touches 


| our combination of price and quality of mate- 


rials and workmanship. We believe it! 
САН ЗЕ WRITE FOR FREE BROCHURE: 


a Pa 19008 Our Tel: (215) 544- 7100. | 
| 


| Mame 


| 
8] 
| | 


State Zip 


|. 


‘THE [RON | SHOP 


MANUFACTURERS 


Try this Carey pipe 
"FREE" for 30 days | 


and we'll even 
give you the 
tobacco FREE! 


Pre-carbonized! 
No "Breaking In" 
Smokes like no pipe you've ever 


known! Be delighted or smash it with: a 
hammer and the trial will cost you nothing. 


THE MAGIC 
INCH 


It's a new concept in pipe smoking. Top grade Mediter- 
ranean briar with patented innovation— "Magic Inch" * 
—harnesses Nature's own laws to provide the sweetest, 
smoothest, coolest, most satisfying smoke of your life! 
Not a filter. or a trap. No sludge, moisture or bitterness. 
Nothing but pure smoking satisfaction you've never 
known before. 

Whether you're a pipe smoker or merely wish to cut 
down on cigarettes, you're invited to take advantage of 
this unusual offer. After 30 days, if you don't agree that 
no other pipe gives you the full rich aroma, deep down 


Cool Air 

Fresh air enters 
through vents, 
mixes with smoke 


smoking pleasure and peace of mind only a Carey pipe from bowl 
can give, smash it with a hammer. The trial has cost you cooling and 
nothing. Even the half-pound humidor of tobacco is condensing it 


yours to keep free. 

Send for a tree color brochure and select tne style апа [ — 
shape pipe you want for yo free 30 day trial. Mail 
coupon today or call toll- 


FOR FAST INFORMATION 


Call Free! 1-800-323-1717. 


(In Illinois: 800-942-8881. = = 
Ask for Operator 67.) Lt 
Hy — 
| ЕАСАВЕУ, nc ВС" 
639 Academy Drive, Northbrook, IL 60062 | МУ Telephone is ( 


Bandsawing — 
Table sawing — أ‎ 
3 2 Disc sa n d i n g Hn 
SON в Shaping 
cil"! at a price that's 
easy to swing! 


EMCOSTAR-2000 


A versatile machine for today’s home craftsman. 


The space saving EMCOSTAR-2000 gives flawless preci- 
sion, and changeover from operations is as simple as re- 
positioning the drive belt to the proper pulley. 

EMCOSTAR-2000 additional capabilities include wood- 
turning, slot mortising, belt sanding and horizontal boring, 
all performed with the level of accuracy you'd expect from 
individual tools costing much more! 

At EMCO MAIER we've been designing woodworking equip- 
ment for over 36 years. We're proud of the new addition to our 
woodworking family, and we think you'll be also. 


Call or write today 1-800-841-0626 


for FREE catalog. 
In Ohio 614-445-8328 


EMCO | 
MAIER WOODWORKING, PR 


CORPORATION 


Merry Christmas $33 


This season 

White's Elec- 

tronics again 

offers special 
fts with their 
nest metal 

detectors. Metal 4.500.547 6811 

Detectors make PB-3 


White's Electronics, inc. Sweet Home, OR 97386 


fantastic out- 
door hobbies - 
fun and pro- 
fitable - for the 
whole family. 


Models from 
$79.95 


1 


639 Academy SEY, Northbrook, IL 60062 


Yes! Send me your full color brochure so | can select a 
pipe to smoke for 30 days on a free trial basis. 


__ iD 


Dept. Р5-145 е 2080 Fairwood Avenue 
P.O. Box 07824 е Columbus, Ohio 43207 


Your home 


workshop 
can TAY OF 


START 
HOW THE "MAGIC INCH” COOLS, DRIES AND MELLOWS | YOUR OWN 
YOUR SMOKE ШШШ MONEY 
Earn Extra Income MAKING 
e нана . BUSINESS! 
Right At > 


Condensation Evaporation 
Condensation Moisture 
“squeezes excess evaporates into 
moisture from outside air... 
smoke and is You get a cool, 
absorbed by dry smoke. 

the "Magic Inch" 


-— по И. ер. — — — — ————— ——— —E + 


мс ОЕРТ.2151Х 3-IN-1 


Power Feed - | SEND FOR 
Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable pem molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, p lanes, molds sepa- 
rately...orall at once. Used by indi- 
vidual home craftsman, cabinet and 
picture onum shops, lumber yards, 
contractors and carpenters. 


Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


; SEND FOR 
30-Day FREE Trial! ехстме Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON FOLEY-BELSAW CO. 


90389 FIELD BLDG. 
KANSAS CITY, MO. 64111 


TODAY! 


mz mM гапои шо 
7) 90389 Не! g. 
ELUI Kansas City, Mo. 64111 
[] YES, please send me the FREE Booklet that 
Rives me complete facts about your Planer- 
Molder-Saw and full details on how J can qualify 
for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 
Salesman will call. | 


ODUCTS DIV. 


Hydraulic Jack Repair Manual Co., Inc. 


Bos rd, MY 2404 


18 Ac 


With Folbot 


Folding from $649 

Rigid from $559 

Kits from $529 

Sailing rigs available 

for all models. 

* Explore streams. 
rivers, lakes 


or sea coasts. 

* Quiet, comfortable, 
easy paddling. 

* Quality construction 
for years of 
trouble-free use. 

* Much more stable 
than a canoe or kayak. 

* Perfect for cruising, 
fishing, and family fun. 


Affordable Quality — Factory Direct Price 
Since 1935 

& .. Send $2.00 for new 1984 color catalog | 
| Ea (mailed First Class). | 
[ Folbot, Ine. 

|| | PO Вох 70877. Dept. PS184 | 
[5 Charleston, SC 29405-0877 | 
a a imi miii seb Meli eund qus smi Gi mi Vl V E 


Exciting full-color poster of today's top 
fighting aircraft. Includes a spectacu- 
larly detailed cutaway of a Harrier 
jump jet, Britain's mainstay P 
weapon in the oe 

Falklands. Poster 

measures 34" x 22" 


JUST LOOK FOR 
THE EPIC OF FLIGHT 
|. AD ON PAGE 21 
send for your introductory volume— 
Fighting Jets—and if you decide to buy 
it, the Combat Jet Poster is yours at no 
| extra cost. 


REPAIR! <. 7 


Work part time, full time — money manın 


right at home — we help ond се| | 
you every step of the way. 


No doubt about it...as a small engine pro, you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour— and that's 
ust for labor. A simple tune-up earns as much as $17.50 for 
ess than an hours work, and parts, engines and accessories 
will add even more to the profits. 


Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 


That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 


power rakes, garden tractors, chain saws, minibikes, | | 


snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless. 


Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear 
can't go wrong, and with our famous ‘learn-by-doing’ met 
you get practical "hands-on experience. We also show you 
how to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do It TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. — 


RUSH COUPON TODAY 
Foley-Belsaw Institute 
50371 Field Building 
Kansas City, Mo. 64111 


g FOLEY-BELSAW INSTITUTE 
i 50371 FIELD BUILDING 
KANSAS CITY, MO 64111 


d [] YES, please send me the FREE booklet that gives i 
В full details about starting my own business in Small Ё 
В Engine Repair. | understand there is No Obligation and 8 
4 that No Salesman will call on me. 


| NAME 


fi 

— ll 

ию  _ _ Уу - 
ют___ O 
| 
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i 
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Heavy Duty 
Log Splitter Sale 


Horizontal and vertical 
12 thru 35 ton models 
at discount prices 
Also all the parts to 


build your own 
15%: Ton....... $799. 


121 Ton Log Splitter...................... $719 
Heavy Duty24'; Ton Log Splitter Complete... $1319 


Log Splitter Parts 


2-Stage Cast Iron 


| Gear Pumps 

* Supplies 11 GMP (2650 PSI until 
- more pressure is needed. Then 
kicks dow" to lower GPM and up to 2500 PSI. Right 
hand rotation, can direct couple to5 HP or larger engine. 


3600 max MP. 12 Ibs. #1011....... SALE 598 
13.6 GPM, use 5 HP #1013 ,............... $137 
16 GPM, use 8 plus HP #1015 ............. $157 
22 GPM. use 10 plus HP «1017............ $245 


Log Splitter Valves 


Built in relief valve set at 2500 PSI, gets upto 25 GPM. 
м" inlet, Ye" working ports. Item # 2020 $48.95. 
Same as above, except has a two way detent, За" in/ 
oul, За" work ports. Item # 2036 $67.00 


я : A — 98 
Double-Acting Cylinders ^ 
4 x24 Welded Tee cylinder2" shaft 490424 .....$112 


Can UPS = 5 
P / ThE | ! 


Gas Engines 


HP Shalt Specs 
Tecumseh 5 3X" Весі 


ui) 
Item а WTPnce 
6051 40 $132 


Horiz 


Brigas 5 3," Recoil 6053 40 $137 
Briggs A 1" Recoil 6080 50 $204 
Model 190432 


Recoilcstiron siv 608150 $186 
Tecumseh 10 1" Recolcstiron sly 6010 50 $224 
Tecumseh 10 17 Elec Start 60101 58 $269 


Savings to 50% on Gas Engines 


_^- Heat 
n 2 Magnet 


Clings to any magnetic iron or steel surface. Provides 
heat for pipes, pumps, engine oil pans and other 
Frt. 48 states $2.00 


$17.50 


Tecumseh B 1" 


uses. 


Item # 17101 


Strong Tarps 
Rot-proo! Polytarpaulin with 
brass plated holes every 

3 fl. on edge 


$ 6.85 


Item #1771 ш B x 10 

Item #1772 12 x 12 $10 75 
Item #1773 12 x 16 $16.50 
Item 21774 12 « 20 $20.00 
Item #1775 16 x 20 $26.75 
Item #1776 20x30 $50.00 


Sun Spot Heaters 

Sale. clean. For use with 

disposable propane cylinders 

Radiates infra-red rays 11000 BTU/hr г 
Нет#17261 ..li51$5995 . SalePriceS38 7^ __ 
Heater Frt. $4.00 in 4B states 


Sale valid Dec. 15 Jan. 25,1984 
| Sena $1 for пем 100 page Discount Catalog full of | 
equipment at outlet prices, or $6 for "Splitter 
Design/Fact Booklet and Catalog." | 


| 
| 
—— س‎ л. а.и. жып. : س‎ | 


Northern Hydraulics (612)894-8310 | 
[ppt PO Вох 1219. Burnsville. MN 55337 | | 


| و و — і‏ 


вата "E TM 


| Address _ 


[ 


State in 


| Complete Kit 
INCLUDES $ 
Quartz Movement | 
All Pre-Cut 
Wood Parts 
Brass Finish Dial 
Dial Glass 
Serpentine Hands 
| All Mounting 


Hardware ! 4 
T-V H x 7-5/8" ММ =e 


SAVE 80% — наго іо finished 
clocks that retail at $100.00 and up! 
Make this beautiful Solid Walnut bracket clock 
in just a few hours. Wood parts are completely 
pre-cut! Ultra-Accurate Quartz movement runs 
one year on a single" AA” battery (not included) 


No. 1366 W12 Complete Kit - ONLY $22.95 M8 


(plus $1.50 shipping and handling) 


ORDER TODAY! 1 Cee ner eee 


m Clock 
Kit Catalog 


32 Pages 
Complete Selection 
Clock Kits | 
Quartz Movements 
Clock Hardware 


Included with all orders or sent FREE on request 
(send $1.00 to receive by 1st class mail) 
Serving America's Craftsman Since 1940 


(raft Products Co. 
CLOCK BUILDERS SUPPLIFS 
Dept. PS4J. 2200 Dean 51 51 Charles, IL 60174 


QUE RS! 
ORGAN & PIANO KITS 


For Free Info Pack 
Call Toll-Free 
800-233-3865 


Or write 
for more 
information 


WERSI USA 


M AK Plans, Kits 
/ d Hardwood 
TOYS Wheels, Parts 


Catalog $1.00 


Gherry Tree Toys, Ветоп!, OH 43718 (614) 484-1746 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


| а ride them HUNTING, to а secluded FISHING spot ог just 
| for fun. 


= . REAR AXL 
iine. di T — high Sag 
кы, з : m Em li 


Б. 7 


8 H.P. BRIGGS & STRATTON 27—38 
ENGINE, 319cc INDUSTRIAL (0. // а 
COMMERCIAL-RATED... „ _ * 

with-cast iron sleeve, ball $. s o — 
bearing crank & 4-amp. 12v 1 | ӘР. 
alternator. SPEED CON- WS m 5 ; | € 
TROLLED to 35 M.P.H. AE Pe ya 


Ме С 


MOTORCYLE 
type seat 


ы. 

operated brakes 7 L MD ee 

HANDLEBAR # DUALG'DRUM ~ ati 

mounted CUT- BRAKES | 

OFF SWITCH HEAVY WALL F+; 
и Frame mounted TUBE FRAME 

21" x 12" x 8" TRAILER HITCH я: 

Aviles Shown with LIGHT KIT а CARGO 6 


RACK (NOT INCLUDED) 


JQUIDATE | 


1983 ALL-TERRAIN VEHICLE 
at far below dealer cost! 


Tough, powerful & responsive for the 
veteran... yet easy for the novice rider! 


These ALL-TERRAIN 3-wheelers are really HEAVY-DUTY, RUGGED and 
POWERFUL. You can plow through mud or snow and over fields and 
back country with ease. Farmer's and ranchers use them for inspect- 
ing fences and irrigation, rounding up livestock and dozens of other 
chores. They're great for running around construction sites, the golf 


PULLS loaded d wagon weights 
up to 500 Ibs 


- OUTSTANDING STABILITY 
on rough terrain. 


This ATV is powered by a big 8 H.P. 319 cc BRIGGS & STRATTON EASILY traverses slopes up. 
4-cycle engine combined with an automatic torque converter drive to 1930" & climbs hills up to 
deliver tough, responsive performance. Standard features include: Comes with 
THUMB CONTROLLED THROTTLE, HAND or FOOT OPERATED 4 YEAR WARRANTY 
BRAKES, REINFORCED FRAME, ENGINE BASH PLATE, SPROCKET on engine and 
GUARD, TRAILER HITCH and 21" x 12" x 8" ATV TIRES. - 00 DAYS 

Built in the U.S.A. by one of the country's largest manufacturers of on 
all-terrain vehicles, and backed by over 2 years of testing, this new fork & frame 
3-wheeler possesses a quality that sets it apart from the field. And, -Fuel capacity-1.25 gal. 
you can get it at a LIQUIDATION PRICE the foreign competition can't — * Max. vehicle load- 


even get close to! Because of a MANU- 


400 Ibs. 
FACTURER'S OVERPRODUCTION, we Compare at over ‘yw °°" 


were able to buy a limited quantity of $ * Wheelbase-4534" 
these brand new А.Т.М.5 at a terrific 1250.00 Paral assembled ^ 


| OUT THEY GO FOR ONLY less front wheel, fender 


| handlebar) 
| | Deluxe 
$ LIGHT $4900 
KIT 
| ГЕ 569% 
RACK 


savings. In order to move them out 
fast, we are pricing them up to 
$450.00 below any comparable 
model! COMPARE THE FEATURES and 
PRICE...you’ll quickly realize what an 
outstanding buy they are. The supply is 
limited so be sure and call or mail your 


| order right away! 

— CREDI CARN CUSTOMERS [LIQUIDATION BUREAU, INC. Dept. B6G-1 | 
mm CREDIT САВО CUSTOMERS N. 35th AVE., PHOENIX, AZ 85017 | 

| | | зоя ALLTERRAIN IN VENICLE(S) @ $788 ea. 
ELI иас ш, | 

| u | [sili por driver Кабри charpes upon delve 
DEALERS, ey үре eed | um ме Roe uuu) | 
YERS...CALL FOR SPECIAL PRICES | А - | 
IQUIDATION D | 
Tow | 
BUREAU, ІМС. Ё 7 | ща | 
Authorized liquidator of Consumer Products | e MET МЕ, Phone d | 
3602 N. 35th AVE. PHOENIX, AZ 85017 ШЕТ ج کے‎ 

| Eu SIGN HERE. | 


WATER WELL DRILL KIT 


Now you can 
drill a water well 
or a free-flowing 

spring in your 
backyard. Have 
all the pure, 
fresh water you 
want FREE! 


Easy to operate 


as your 
power lawn 
3 [ mower. 
CALL TOLL FREE 
1-800-821-7700 
Ask For Extension 249 
j 
i 249 Anderson Road 


Opelika, Alabama 36802 


I Please mail your free information kit with 
{ Hydra-Drill prices. 


| PRINT NAME 
i ADDRESS 

i CITY = STATE ZIP 

i ©1984 DeepRock Mig Co 


Kit prices start under 


Including movement, 
dial and hardware. 


@ Do-it-yourself precut 
case kits 

eSolid hardwoods 

eBattery quartz move- 
ments 

e Wholesale prices to all 

eMoney back guarantee 

ePrompt shipment 

eQuality for more than 
a lifetime 


We also carry a huge selection of quartz and 
mechanical movements, dials, hands, hard- 
ware, tools, etc. to meet all your clock -mak- 
ing needs! 


Call (414) 248-1150 

h mum 
SS ow 

Or Write 


DEPT. PS14 
P.O. BOX 629 


LAKE GENEVA, WI 53147 


You may include $1 for first class catalog mailing 


FREE CATALOG 


|^ Sharp and 
| Tough 
| = Stainless 


IMPORTED 


LOCK BLADE < 
$3.50 Ea. 22 open in: 


EE stantly and 


locks auto- 
matically 19 
Model # 
K-12-AL 


prevent acci 
dental closing 

Мо? 'or sale in areas — plus 506 to cover post- 
where prohibited by law age and handling 


WESTBURY SALES CO. 


tough stainless 
373 MAPLE AVE. DEFT. L-1-PS WEST BURY, N.Y. 11590 


8" Overall Length 
5" When Closed 


Steel Blade. 
; steel blade for га- 

liable use and hard, 

long service. Send $3.50 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Rare 


TECHNICAL 


OOKS! 


Discover hundreds of manuals, industrial handbooks, 
paperbacks, reprints, and privately published papers on 
unusual technical subjects ranging from melting metal 
to building windmills, and from tanning hides to video 
technology. 

You'll see instantly why this is the most remarkable 
mailorder bookstore ever! You don't know what you've 
been missing! We probably have just the information 
you've been searching for for years! 


Wide Variety! 


Discover books оп motor 
rewinding, hydraulics, steam 
engine design, wind and water 
power, electric autos! Tan a hide! 
Make soap! Books on magnets, 
Stirling engines, batteries, DC to 
AC inverters, sundials, rebuilding 
of lathes and milling machines. 
papermaking, more! Set up a 
plating shop! ...а mailorder 
| business! Learn calculus! Plastics 
technalogy! Transistor electronics! 
Build radios! More! 


Highest quality ^ 


Every book is guaranteed to be | 2 
high quality. This is NOT a book | — Е 
club. You're free to pick and |: 
choose only the very best books |. 
from the best publishers with no 
obligation. Since | cannot possibly 
offer every book published, || — 
guarantee that only the best books | 3152 
are listed in my catalog. You can A nu 
order with confidence. 


Build a lathe! 


Build a precision lathe for less 
'than $50 without power tools or 
other precision instruments! It's 
,1rue! Build a shaper, milling 
ж machina, drill press, rotary table 
К and indexing head, a sheet metal 
| brakel Learn how to make a 
| surface plate and rebuild machine 
T" tools! Build a small engine without 
castings! Collect and restore old 
steam engines! Build a welder! 
Make your own drill bits, taps, 
dies, reamers, end mills, and 
much more! Discover an in- 
credible 2000 page mechanical 
engineer's handbook! See stim- 
X ulating books on design! See 
Low cost booklets on scraping, 
filing, indexing, construction of 
lathe indicators, and much morel 


Record telephone conversations in your 
office or home. Connects between мү 
cassette or tape recorder and 
telephone or telephone LINE. | 
automatically when phone is answered. 
Records both sides of phone conversation. 


| i 
Call (305 725-1000 e coma ein MM $1. vadis tp рег 
Софена des voirie лче voice Scrambles 
Or Cala r 
and other specialty items, enclose $2.00 to USI Co rp. 


Learn how you can turn an old pail " 
and blower into a powerful furnace Build a 


that can melt aluminum cans and complete 
scrap, pot metal and brass. We £0 d 

built one for about $10! Uses un ry! 
grocery store charcoal! Pour 


custom castings! See books ‚Ооп | 
sand casting, lost wax casting, Pour 


casting small metal and rubber custom 
parts, advanced patternmaking, 
cupola secrets (for melting cast castings! 


iron) and more! Discover how to 
make and melt glass, build, 
^ Metal! 
© 


batteries dividing machines, 
magnets! Discover the secrets of 
Whitworth's 1853  micrometer 
that could measure to a millionth of 
an inch! Discover books on electric 
furnaces, making charcoal and 
| coke, boilers, and muen more! 


Much more! 
See technical school textbooks on machine tool 
operation, diesel repair, and refrigeration. Learn how the 
ancients refined all types of metal from iron to gold! Get 
thousands of watts from a common auto alterantor! Run 
three phase motors on single phase! Learn the secrets of 
lead-acid batteries and inverters! Start your own | 
factory! Repair small gas engines! Learn locksmithing! 

Be a small time operator! More! 


Write for a саан 


Write for your copy of the latest 
jam-packed edition of Lindsay's sss 
Technical Books catalog. Send ^4 
$1.00 US & CAN ($4.00 airmail 3 
foreign) to cover first class postage : 
and handling. Y ou'll see in a minute 
why everyone is talking about this ' 
incredible mailorder bookstore! 8 
Many of these special interest = 
books suddenly go out of print! 9: 
You've already missed out on 8 
some incredible books! Write fora 8 
catalog and order the books you * 
need while they're still available. $ 
Write for a catalog TODAY! 


Lindsay Publications Box 12- MZ 
BRADLEY IL 60915-0012 


[]Send a catalog! l've enclosed $1.00 US & CAN 
($4.00 foreign airmail) 


Name 


| ج کے | | 
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Classified Opportunity Mart 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with order, or charge to your Visa, Master Card, 

American Express or Diner's Club account (give number & expiration date). First word in bold capital letters, rest of ad upper & 
lower case. Other bold cap words, $1 per word extra. Bold headline or white space, $29.50 per line. DISPLAY-CLASSIFIED $403 
per inch, per month. Advertisers using a РО. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSING DATE for March issue (on sale February 15) is December 28. 
send orders to Dorothy Ellis, Popular Science, 380 Madison Ave., New York, NY 10017. 


CHRISTMAS GIFTS 


BARTLETT FLYING SAUCER 
EASY to build, fun to fly, flies over land, 
water, or snow. Complete plans. Sup ly 
Sources and photos. $5.00. Bartlett, | 
156, Silverdale, WA 98383. 


AUTOMOBILES 


BUILD YOUR OWN HIGH MILEAGE 
CARBURETOR. т» R2PS, Bowling 
Green, MO 63334 


FACTUAL REPORTS — "Build Your Own 
Proven 200MPG Carburetor!” “Backyard 
Alcohol Fuel—10¢ Gallon.” “Stop Oil Burn- 
ing—Older Cars!” All three—$1.00. Re- 


search, Box 184—SA, Antioch, TN 37013. 


HIGH Mileage Carburetors. Free Details. 
Box 89, Draper, Utah 84020-0589. 


BUILD A BIKECAR4..^ 
The Amazing Mini Car г 
Built with Bicycle "c 
Parts! Electric-Pedal F P 


hf SEND TO: 
; af SPORTRAN INC. 
^ Box 732A, Indian 
Rocks, FL 33535 


PLANS $7 95 


Plans Ів Dphonal Body Disigi k 


Like Old Cars? `4 


Own an old car or want 

to own one? Then sub- 

scribe to Hemmings Mo- 

tor News, world's largest old car market- 
place. Hemmings has over 500 pages of ads 
each month, crammed with thousands of old 
cars for sale — plus parts, literature, restora- 
tion supplies and more. Only $15.50 for 12 
giant issues. Subscribe to the ‘bible’ of old car 
callectors today. 

Send to: 
Hemmings Motor News 

Dept. 117, Box 100, Bennington, VT 05201 


AVIATION 


HOBBY HELICOPTER. "Choppy" ultra- 
light single-seat helicopter. Simpi fied con- 
struction— motorcycle engine. Brochure: 
$3.00. Polynova, Box 6705, St. Remi, Que- 
bec, Canada JOL 21.0. 


BOOMERANGS — INCREDIBLE RE- 
TUANI You can do it. Exciting! Order your 
FREE catalog today. Boomerang Man, 312 
Park, Monroe, LA 71201. 


LEARN AIRPLANE DESIGN At Home. 
Information and Brochure send $1.00 to: 
P.O. Box 12117, Lake Park, FL 33403. 


BUILD YOUR OWN JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO ВШ! 


e Carnes one person-plus e Uses low-cos! fuel 
* Si hand-tool construction. 
F — completely illustrated: $9.00 


s 
^ 


Fe 


THE HELICOPTER HOBBYBOOK 


includes: Plans for building a Piston-E 
Powered Helicopter (fully illustrated): $8 00. 


BOTH RUNE BOOKS: only $14.00. 
Mte 


Baltimore, | MD “nid 


| Save half factory-built cost. 


AUTO SUPPLIES & 
EQUIPMENT 
ALTERNATOR Generator Rebuilding 


Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


HOVERCRAFT 


HOVERCRAFT Plans, Catalo 
Universal Hovercraft, Box 281, E 
IL 61242. 


AERO-CAR Кожени Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118Р5, 
Clinton, NJ 088098. 


ASTRONAUTICS 
LIQUID BIPROPELLANT ROCKET 


$1.00, 


ordova, 


| 24” rocket attains altitudes in excess to one 


mile, Inexpensive to build; plans, instruc- 
tions $9.00. Gashawk Industries, 17563 
Rinaldi, Granada Hills, CA 91344. 


Propulsion Devise. Free 


| ANTIGRAVITY 
| Brochure, RDA, Box 873-NS, Concord, NC 


28025. 


OFFICIAL Space-Shuttle Patches, Caps, 
T-Shirts. Write: “Shuttle”, P.O. Box 5108, 
Titusville, FL 32780. 


GRAVITY 


ALE ERMI : LEVITATION 
or exotic fuels. 


BUILD TD FLYING | MODELS. ‘Plone schematics, dia- 
5, performance 


nce charts & more HE gueule iar 
Е сто mimeo $20 ppd. GUARANTEE 


$5. FOREIGN ADD $10. SAUCER TECHNOLO- 


| GY, Box 132-A, Eureka Springs, Ark. 72632 


BUILD YOUR OWN 


ROCKET MOTORS! 


* 40 POUNDS THRUSTI 

* FIFTY CENTS EACH 

* BUILD A DOZEN IN 
AN EVENING 


Write for aur brochure Ed pui 


WORKING SAMPLE al ва TOU САМ 


MAKE YOURSELF irum materials you'll Tind 


Send $2.00 ta 
Depi. PS 1. THE TELEFLITE CORPORATION, 
1620 Kitching SL, Sunnymead. Сані. 32388 


BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8'-30'. Molded fiber- 
pea hulls and decks come factory assem- 

led - you install factory supplied interior. 
о experience 
ue 48-page catalog - $1.00. Luger, 
Dept. AC-83, 3800 West Highway 13, Burns- 
ville ‚ Minnesota 55337, 612-890- 3000. 


and Houseboat kits from 


PONTOON 
| $1,994.00, Information $1.00 1-800-522- 


1500 ext. 6042. Watercraft, Box 902, Co- 
lumbia, TN 38401. 


MERCURY 1984 lowest prices. $1.00 for 
price list. Foxmar, Hamburg, NJ 07419. 


EVINAUDE— Mercury 1983 Bargains... 
all sizes . . . $2.00 handling . . . Scott 
McCulloch parts . . Electra uin 610 


Merrick Road, Lynbrook, New York 11563. 


BOATKITS - PLANS - PATTERNS - 
FRAMEPACS - LARGEST CATALOG - 300 
Designs 8'/80' - Plywood, Fiberglass - Steel - 
Strip Planking - POWERBOATS - Inboards 
- Qutboards - Cruisers - Sportsfishers - 
Hydroplanes Runabouts (CANOES 
KAYAKS) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - SUPPLIES - 
Cloth - Resins - Foam - GATALOG $2.00 
(Airmail $4.00) - (Book “AMATEUR BOAT- 
BUILDING" - Fiberglass - Plywood/Epoxy - 
$6.00. CLARKCRAFT - 16-5 Aqualane, 
Tonawanda, NY 14150. 


BOAT PLANS—FRAME KITS— 
PATTERNS 
Hundred o! designs — WOOD-—FIBERGLASS— 
STEEL — Sailboats— Powerboats — Outboards— 
Canoes — Kayaks — Rowboats — Duckboats — 
Dones—Houseboats Proven methods include 
instructions especially for amateurs. Professional 
resulls! NO LOFTING! "SUPPLIES" —Fasten- 
ings — Fiberglass — Resins — Glues — Books 
Send $2 00 for HUGE 144-page catalog or $4.00 


| AIRMAIL Includes FREE "BOATBUILDING SUP- 


PLIES” brochure Investigate our "POX'Y-SHIELD ` 
"POXY-GRIP" wood/epoxy boalbuilding system 
—Manua! = $2.00. GLEN-L MARINE. 9152 
Rosecrans, Box 7565Р Bellfiower CA 90706 


DO IT YOURSELF 


1600 CATALOGS Every Subject Imag- 
inable!!! Directory $4.00, Catalogs Galore, 
7914-B Springfield Village, Springfield, 
VÀ 22152. 


POOR MAN'S CATALOG U-huild saws, 
lathes, sanders, engraving machine, en- 
ergy savers, crafts, toys, more. $3. Kalban, 
Box 139C, Flourtown, PA 19031.: 


PROJECTION TV . 
to project 7 Foot picture . . Results com- 
arable to $2,500 projectors . .. Total Cost 
ess than $30.00 . . . Plans and 8" Lens 
$19.95 ... Illustrated information FREE. 
Macrocomaae, Washington Crossing, Penn- 
sylvania 18977. Creditcard orders 24 Hours 
(215) 736-3979. 


SHEETROCK TAPING TOOL. Much bet- 
ter and easier than hand taping. Our pro- 
fessional model $125. Full size plans with 
instructions only $10. Visa, Mastercharge. 
Drywall Technologies, Box 100, Everson, 
WA 98247. 


FANTASTIC DEVICES 
Electronic Surveillance, Security, Scien- 
tific, Hi-voltage, Anti-gravity, Biofeedback, 
Parapsychology. Plus CHEMICAL FOR- 
MULAS, Flying devices, Jet Engines, and 
more! Latest Technology devices! Catalog 


$1.00. ATD, Box 491, Monrovia, CA 91016. 


. Convert your TV 


ELECTRONIC LOCKS! Keypad operated 
push button ease for AUTOS, Homes, SHOP 
TOOLS, TV VCRS, COMPUTERS . 
Complete, ILLUSTRATED Plans. EASY 
$6.95ppd. Milton Omnisearch, Box 5044, 
Ormond Beach, FL 32074. 


Earn up ta $40 hour removing rust & paint from auto parts. farm 
equip. or ату metal surface. Шты removes rust & pantata rate of one 
Sq. В minute. Inexpersme matenals. Sample step 

by step guide shows how fo convert a VB en- 
girweintoascyl engine Aryl compres: 

sor, Simple construction. Full 

money back guarantee Send - ^m 

$15 pus $100 randing to- | 

DESIGN PUBLICATIONS p 

P.0. Box 102-5 P 
Columbia, IL 62236 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains sausage 
making plus home curing and smoking of 
meat, fowl and fish. Over 100 recipes. We 
now have Low Sall Seasonings. Free equip- 
ment and supply catalog has more information. 


The SAUSAGEMAKER 


177-12 Military Road Buffalo, N.Y. 14207 


SATELLITE TV 
BREAKTHROUGH 


ONLY AT 
1.8 METER VELIE 
(5.8 foot diameter) 


We are the Fifth 

| Largest Military 
Earth Station 
Manufacturer 
in the World. 


No More Monstrosities! Our new patented 1.8 
meter antenna with gun laser surface tolerance is 
the most perfect antenna made in the world... 
Plays like a quality 3 meter... Roof mount... 


Motorized! OUR 96 PAGE 
SAG TECH BOOK 


oÑ REDUCED... 
URSA ONLY $6.00 


SPACECOAST" 


of California 
P.O. BOX 442-B 
ALTAMONTE SPRINGS, FL 32701 


7 AMAZING 


SCIENTIFIC and ELECTRONIC 


“ DEVICES.” 


PLANS — All Parts Available in Stock. 

+ LCS BURNING CUTTING CO2 LASER. $15.00 
+ RUB3 RUBY LASER RAY PISTOL  ... 15 00 
e BTC5 1.5 MILLION VOLT TESLA COIL. . 15.00 
* HEG1 1 MEGAWATT 500 JOULE SOURCE . 15. 
e HVM3 ADJ 125KV DC SUPPLY | 10.00 
+ LAGS SOLID STATE LASER RIFLE. 10.00 


KITS — includes Plans and Parts 
* LHC2K SIMULATED RED/GRN /YEL LIGHT 
LASER... 29.50 | 
+ BTC3K 250. 000 VOLT TESLA COIL 2124. 50 | 
e IDG1K ION RAY GUN 79.50 
+ PSP3K PHASOR SHOCK WAVE PISTOL 44 50 
* PP51K PHASOR PROPERTY GUARD 175.00 
e INFIK INFINITY TRANSMITTER... .. 134.50 
e MFT1K 2-3 MILE RANGE FM VOICE | 
XMTR 39.50 


ASSEMBLED AND TESTED PRODUCTS 
+ 16030 RED 1MW PORTABLE НЕМЕ 

LASER . 299 50 
• TCL30 SOLID STATE TESLA COIL 35KV 54.50 
e IPG50 POCKET PAIN FIELD GENERATOR 59.50 
* BLS10 BLASTER DEFENSE WEAPON | . 
e TAT20 AUTO TELEPHONE RECORDER 


24 HOUR 
C.O.D. HOTLINE 


(305) 
339-7600 


+ PPF10 PHASOR PAIN FIELD PORTABLE249.50 | 


е SNP20 SECURITY PHONE LISTENER . . 89.50 
«CATALOG CONTAINING DESCRIPTIONS OF | 
ABOVE PLUS HUNDREDS MORE AVAILABLE 
FOR $1.00 OR INCLUDED FREE WITH ALL 
ABOVE ORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND 
PRODUCTS PLANS ARE POSTAGE PAID. SEND 
CHECK. MO. VISA, MC ТО: 


INFORMATION UNLIMITED 
P.0. BOX 716, DEPT. РВ AMHERST, NH 03031 
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PUMP 


DRAIN « IRRIGATE 


CIRCULATE « SPRAY @ 
Heavy-duty rustproof ball- 


bearing pump.Stainless 

shaft.1 HP 1200GPH 60" high Mes 

or 3000 GPH 25'well.5200 GPH max. 134" in. 
l"out.Belt or direct drive.Use 44 HPorlarger. 
Money back guarantee Add $2 patge А: hndIng$21.95 
LABAWCO Вох 35,BelleMead,N.J. 08502 


LASER OR MASER PISTOL — COMPLETE 
Plans for Build- 
ing— $5.00 each 
P-Rod— $16.00, 
INVISIBLE FORCE 
FIELD—$4.00 MOON 


( Lift System 
Mer Ruby Crystal 1/4" 2" ME июн 


High Power CO2 Laser. . 
Catalog of super Science Projects—$1.00. 
JACK FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, GA 30136 


HOME CRAFTSMAN 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, Саев: а Delivery, Reason- 
able Prices. Catalog Costs: $1.50 3rd Class 
or $2.50 1st Class. Paxton Hardware, 7818 
Bradshaw Rd., Dept. B-28, Upper Falls, 
MD 211568. 

“GETTING Started in Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 

MAKE TOYS- Plans, Kits- Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 
Cherry Tree Toys, Belmont, Ohio 43718. 


MOVEMENTS. Below ` 


BATTERY CLOCK 
wholesale prices. Best quality. Catalo 
$1.00 (refundable). Yankee, Box 2i 


Thompson, CT 06277. 
TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. Sup pe 


Free Literature. amid Producto” Dept 
M, 3736 South 7th Avenue, Phoenix, Z 
85041. 


4' METAL Cutting Lathe $87.25. Taig, 
15048 Proctor, Industry, CA 91746. 


SILVO Hardware, 188 page Hand & 
Power Tool Catalog $1.00 t PS4-1, 
2205 Richmond St., Philadelphia, PA 19125. 


HARD-to-find craft tools and how-to 
books. Catalog $1.00. Micro-Mark, Box 
5112HE, Clinton. NJ 08809. 


NEW Mini-Hacksaw stores blades. Steel 
construction. Satisfaction guaranteed. $5.98 
delivered. Write: Snug-Saw, Box 1036, Sea- 
side, CA 93955. 


LATHES 3° TO 15°. MILLS, 
азау фа PRESSES SES, GRINDERS 


* ТЕ : 
TURNING MILLING, 
DRILLING, THREADING, 
BORING, DIVIDING 


SHOP 
Spring, Опо 4 Ото 45505 


BATTERIES, GENERATORS 


SOLAR BATTERY CHARGERS 
Perfect lor RV - BOAT . REMOTE CABIN 


. Arco M-82 12V 46 Amp $159.00 
$369.00 


г. Arco M-61 12V 19 Amp 


BSOLAR ELECTRIC SPECIALTIES СО 
Р.О. Вох 537, Willits, CA 95490 | 
707/459-9496 __ 


PLASTICS 


CASTOLITE Liquid главния, Crystal 
nan colors. For casti пости, coat- 
ing, ;ini иту, тишек, 
craft won. Rep roduce d d" 
our mold тарата, Catal 
OLITE, Dept. 84A/PS, Box br 1 Woodeteck, 
IL 60098. 


та | DOD пи зо сус 


ALTERNATE ENERGY 


SOLAR CELLS 4" diameter $5.25 and up. 
For more information and prices send sase 


to: Kenneth Foster, 1742 Dowd, St. Louis, 


Missouri 63136, or call 314-522. 6667. 


FREEZER uses NO energy, has NO mov- 
ing parts Plans $9.95 Send t. to: Steven Coble, 
06822. Wilder Ave., Honolulu, Hawaii 


FREE ENERGY 
Extract abundant free energy anywhere 
using permanent magnets. Know the 


truth! Plans, instructions, patents, and | 


previously secret government report. 
Money back guarantee, Only: $15.00 
RESEARCH & DEVELOPMENT 
PO Box 873 
Concord NC 28025 


AVOID HIGH ELECTRICAL COSTS 
SIGHT INSPECTIONS AVAILABLE 
1-800-232-WIND 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 


Materials; Components; Complete Systems. 
BO Pages, 18 Sections. 
Order from one ex eonun m country's | st 
Г — 
energy savi mall order house! т" 
Call us at 603-668-8186 or send $1.00 p 
SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


ENERGY SAVING 


BLOWER DOORS — Computerized pro- 
fessional model, $2970. House Doctor's 
Manual, $9.75. IMFILTEC, P.O. Box 1533, 
Falls Church, VA 22041. 703/820 7696. 


SAVE БО ON YOUR YOUR ELECTRIC BILL. 
New book tells how. Satisfaction guaran- 
teed. Send $4.00 to: Alco, P.O. Box 14301, 
Hartford, CT 06114. 


FREE FIBEHOLASS INSULATION, we 
show you where to obtain it? Our plans 
show you how to use it. Send $5.00 for 
report. R. Donald, P.O. Box 403, East Han- 
over, NJ 07936. 


CLOTHES DRYER HEATS WATER De- 
tailed plans show inexpensive way to pre- 
heat wa water with ше. exhaust. 
$3.00. S. L. Patrick, 108-1 R. R. 2, Oak 
Grove, MO 64075. 


GET 25% to 40% more heat from your 
present heating system $3.00 details. $20.00 
complete instructions. MPO Box 2194, 
Niagara Falls, NY 14302. 


TANKLESS Water Heaters, Models For 
Every Requirement, Paramount, 627 Hazel, 
Allentown, PA 18102. 215-821-7741. 


HOME HEATING, FUEL SAVERS 


WOOD BURNING CIRCULATING SYS- 
TEMS. World's most efficient. Heats/Cools, 
Simple adaptable designs for insert and 
freestanding. Patent Pending. Plana $5.00. 
Circulator, 1215 N. Edison, Stockton, CA 
95203. 


CUT GAS WATER HEATING Costs Eas- | 


up to 30%! Simple attachment —New! 
rranteed! Details free: d err e s 
Box 303-PS41, New York, N.Y. 10021  — 


PLANS, BLUEPRINTS 


FREE Plans and Laboratory Procedures. 
RFD, 2162 Leghorn, Mountain View, CA 
94043. 


BURGLAR/FIRE ALARMS 


UCTS Send $1.00 (refundable with first 
order) for product list and prices. D.A.P., 
6754 Lodge Rd., Saugerties, NY 12477. 


YOUR ADVERTISEMENT in the Classi- 
fied Section of Popular Science will reach 
over 4.5 million readers. For details and 
listing of available headings write: Classi- 
fied Advertising Dept. PS, 380 Madison 
Ave., New York, NY 10017. 


ANTIQUES RELICS & INDIAN 


GOODS 


BEAUTIFUL 3 Step Antiquing $5.00. 
13933 Addison, Sherman Oaks, CA 91423. 


HOBBIES & COLLECTION 


$1.00 (refundable), DOG, Box 2045, Drum- 
heller, Alberta, Canada TOJ OYO. 


JEWELRY 
Jewelry. 554 dozen. (Catalog 


CLOSEOUT 
.25¢). Roussels, 107- 1635 Dow, Arlington, 
MA 02174-7199. 


EMERALD Technology Hydrothermal 


ddison, Sherman 


SCIENCE & CHEMISTRY 


To Our Readers, 
On August 11, 1983, in the New York 
Times, it was stated that two advertise- 


which appear in this section were placed 
by the Drug Enforcement Administration. 


EDUCATIONAL Material—easy to read 
and understand synthesis reports (P-2-P, 
DMT (specify), etc.) Apex Publishing Co., 


| РО. Box 845, Times Square Station, New 


York, NY 10036. 


CHEMICALS & Laboratory Equi ment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 


WHOLESALE -Science experiments, ap- 
paratus, balances, microscopes and elemen- 
tary learning aids, flashcards, workbooks, 
games, records, etc. 40,000 schools use our 

roducts. Two color catalogs- 136 pages. 
1.00. SCHOOLMASTERS SCIENCE, 
рне "E", 745 State Circle, Ann Arbor, 


ECONOMICALLY Priced Chemicals Ap- 
paratus. Сакоа. .00. Hagenow Labo- 
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 


alog or call for огфегв/рпсев. Chem-Lab 
Supplice, 13814 Inglewood, Hawthorne, CA 
0. 213-973-2391 


EXPERIMENTERS Laboratory Supplies 
Catalogue,—$1.00. Young—Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220. 


y equi 
ment. mum 2.00. Merrell Scientific, 1 
Buffalo Road, Rochester, New York 14624. 


CHEMICALS — Catalog $2.00. Scientific 
Supply, P.O. Box 1494, Abilene, TX 79604. 


GORILLA SKULLS, Lions, Human skull 
reproductions. Catalogue $1.00 (refund- 


аһ е). аидан, Box 1021-PS, Brea 


CA 92621 


NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, Iowa 52350. 


REAL ESTATE 


CAMADIAM Country rties. Our 
68th Year. Terms available. ранен, air- 
mailed $1.00. Dignam Corp., Suite 446, 
85 Bloor East, Toronto, Ontario M4W 1B5. 


NEW! FREE! SPRING "84 CATALOG! 
Over 5000 properties, 2000 pictures! Values 
in every t of real estate, many owner 
financed! From 600 offices in 43 states. Get 

our FREE copy NOW! STROUT REALTY, 
laza Towers, Dept. 5810, Springfield, MO 
; 1-800-641-4266. 


65804. Call toll 
Lands... from $20/acre! 
lus nationwide list- 


GOVERNMENT 
"Buyer's Guide” . | 
19107-ЕА, Wash- 


00. Lands, 
ington, DC 20036. 


DOGS 


a Ри Works, 


тА 30558. 


EARTHWORMS, 
CRICKETS, FROGS | 
FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — ш — $8.95 
5000 — $42.50. Postpaid with free book 


How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


FIELD GLASSES, TELESCOPES 


New Cata 
Maysville, 


Binoculars. etc. agers 6910 Mer- 
ric Road, Lynbrook, NY 11563. 


GOV'T SURPLUS 


I8 It True pu can buy ty. 
through the U.S. governmen dee 
today! Call 312-742-1142. Ext. 4606. 
“GOVERNMENT SURPLUS" JEEPS 
$30.00! 5,000,000 Items! Complete Informa- 
tion Your Area. I OFFICIAL DIREC- 
TORY. $2.00 (Guaranteed). Surplus (A619), 
4620 Wisconsin Northwest, WASHINO- 
TON, D.C. 20018. 


MILLIONS OF BARGAINS! Jeeps in 
cluded! Many 1% original cost. "Nationwide" 
Government шун s Guide/Directory" — 
$2.00 (guaranteed). DISPOSAL, Box 19107- | 
FA DC 20038. 


PROFITABLE OCCUPATIONS 


FHEE Саар Кери Аш Conditioning, 
refrigeration ls, supplies, full igi 
tions. Doolin, 2016 Canton, Dallas, TX | 
75201. 


BOOKS & MAGAZINES | 

FREE 61 page pamphlet “Capitalism! 

and Unemployment,” with $4/1 year sub- 
scription to biweekly socialist newspay 


The People (PS), 914 Industrial Ave., lo : 
Alto, СА 94303. 


OUT Of Print Books Found, Send Wants. . 
Booklook, 515 Maple Ave., Warwick, NY 
10990. 

“THINK And Grow Rich" Napoleon Hill's " 
classic success stra , $3.00. Creative 
Strategies, Box 82043, Lincoln, NE 68501. 

INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCHNCE INDEXES, 380 Madison Ave., 
New York, NY 10017. 


FREE CATALOG: 400 Self-im 
ta Save ! money. € | 


provement | 


SATELLITE | 
TV 
MAGAZINE | 
A monthly of 100-plus pages. | 


Product Information — Test Reports | 
Antenna Installation — Legal Aspects 


Satellite Television — 
the growth industry of the 'BO's. | 
| 


Send $1.00 tor sample copy to 


SATELLITE TV MAGAZINE 
Р.О. Box 2384 - Dept. P — Shelby, NC 28150 


JOKES & NOVELTIES 


FREE — World's Leadi Nove Cata- 
log, 1600 Jokes, Tricks, , Sports 
Hobbies. Johnson-Smith, C61 61 13, Mt. 
Clemens, MI 4804 


5 T WRITER 


WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


STAMP COLLECTING 


U.S. 6 commemorative plate blocks $1.00! 


A vals. Gordon Davison, Nokomis, FL 
33555. 


| FREE, U.S. Mint Set. Approvals. Hilde- 
brand, = 4867, Santa Clara, CA 95054. 


rise collection with approvals. 
0, Petaluma, CA 94953. 


UNITED NATIONS Complete Mint Sets 
25e, е, Approvals Cornetta, POB 1509-P, 
acid, FL 33852. 


+ OLD US. Stamps on approval. Chester, 
Box 15355R, Philadelphia, PA 19111. 


, 2,000,000 STAMPS, 150 Countries 
' 2¢ each. Belden, Box 4149, Dearborn, Mi 
48126. 


FREE, Foreign stamp price lists with 
bargain stamp approvals. C.K. Stamps, 
417902 Marklee, Jamul, CA 92035. 


WORLDWIDE Assortment Free Portu- 
eese Packet 55.00. Mardon, Box 8061 (P), 
ville, MN 55113. 


FREE! Big Bargain Catalog—New Edi- 

' tion listin thousands of bargains includ- 

ing U.S. & ‚М.А. stamps, packets, albums, 

accessories and supplies. Also fine stamps 

' from our approval service. Buy only what 

you like. Return balance promptly! Thank 

ou. Jamestown Stamp Co., Dept. E 1488, 
Jamestown, NY 14701. 


ICELAND collection. 20 different $1.00. A 
provals. Sandell, Box 6664, St. Paul 55106. 


OIANT 64 PAGE | | CATA- 
"LOG. Hundreds & hundreds of stamp offers, 
U.S. & foreign. ALSO stamp albums and 
accessories. Plus many special-purchase 
| BARGAIN offers. No approvals sent. Send 
$1.00 today for your catalog and receive 
certificate worth $2.00 toward your first 
urchase! MISSION, W10, Placentia, CA 
2670-0009, 


"` CANADA Scoutin 
als. Rheaume, 91 deKiel, Laval Que. Can- 
, ada H7M 1А9. 


PLATE BLOCK British free with approv- 
. als. Carlson, Rt2, Box 112, Annandale, 
°` MN 55302. 


35 DIFFERENT Old U.S. Revenue 
*Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 


FREE Worldwide Packet. Penny a 
als. Froehlich, Drawer 968B, Morton 
IL 60053. 


SATELLITE TV 
SATELLITE TV ANTENNA. Build for 
under $200.00. Send $9.95 TODAY for com- 
lete instructions and materials list. Young 


nterprises, P.O. Box 925, Weatherford, 
TX 76086. 


py SATELLITE receiver user reports. Man 
" makes $2. Glover Reports, Box 1329 Mead- 
ville, PA 16335. 


SATELLITE TV RECEIVER BREAK- 
THROUGH! Build your own commercial 
. quality receiver now! Instrution manuals, 
schematics, circuit boards! Send stamped 
envelope: ЖАШЫ Box 25647, Dept. 24G, 

- Tempe, AZ 852 


SATELLITE T Install Yourself and 

» Save! Catalog, Instructions & Prices $5.00. 

Nova Satellite Tv, Inc., RO. Box 1120, 
p Соку, TN 38503. 


Jay, Bo, anf 21 


Че 


TOV- 
rove, 


SATELLITE TELEVISION ANTENNAS 

complete detailed plans for home construc- 

! tion by anyone. $5. 00. Jansen Electronics, 
РО. Box 168A, Dundee, OR 97115. 


SATELLITE 
TELEVISION 
SYSTEMS 


e Super programming 
* Heaviest of its kind 
e Easy operation 
e Advanced component controls 
Dealerships available 
| We manufacture sizes ranging 8’, 9', 11’, 
14’, 16', 23. 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 


Poplar Bluff, MO 63901. 


mint only 35¢ approv- | 


` Powe Consultants Microwave 
HOME SATELLITE RECEIVER 


Y i x Special $1, 575 


Offer 


Complete 


3700 C North Harold 
Norn Lite Rack AR T2218 
(501) 225-3100 


CALL TOLL FREE 


" S PROS) ты s 
1-800-858-4611 5850 4917 


TX. Lubbock, TH 
1-800-692-4343 79414 


RADIO & TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


CONVERTERS АП types for all systems. 
Lowest prices anywhere. Quantity dis- 
counts. Dealer inquiries accepted. PG Video 
Corp., РО. Box 296, Latham, NY 12110 
(518) 374-2988. 


SOLAR DISC AM RADIO—2" diameter 
and '" thick, eliminates battery replace- 
ment. Hour of sunshine gives six hours of 


listening pleasure! Price for Solar Disc | 


$12.00, includes ea duae Walkman type 
headphones, add $2.00 extra. Wideman 
Enterprises, P.O. Box 1-92A, Macy, IN 
46951. Allow 10-12 weeks for delivery. 


HBO Descrambler Plans— $2.98 Ste- 
vens-PS, Box 20286, Bowling Green, KY 
42102. 


ELECTRONICS CATALOG 
of 


e Cable TV е Telephones 


e Video Products e Software 
e Computers send $3.00 


BAY STATE ELECTRONICS 
Р.О. Box 263 е Accord, MA 02018 


CABLE TV UNITS : 


AMAZING PRICE BREAKTHROUGH! 
ONLY $798°° 


Ош model TX-200 is i3 compatible with 
the Jerrold Starbase-3 (SB-3) or any Gated 
Pulse Synch. Suppressed System (In-Band 
Timing). The TX-200 is Ge and with Au- 

tomatic Gain Control (A.G.C.) and uses only 
the highest quality components. All our units 
come to you fully assembled and thoroughly 
tested. They are finished in simulated wal- 
nut, or matte black to match any decor. The 
TX-200 is fully guaranteed for a period of 
one year, including all parts and labour. We 
also have units which are compatible with 
the Oak, Hamlin and many other systems. 
Our deluxe cataloque is available for $3.00. 


TELTECH LTD 120 Wall St. 
Suite 1044 — Dept. PS-11 


| New York, NY 10005 


"Please add $3.00 postage and handling. 


Dealer inquiries invited 
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CONVERTERS 
We have the largest selection 
and lowest prices for cable TV 
converters and equipment, in- 
cluding Jerrold, Oak and others. 
We also have a fine selection of 
related kits 


COLOR CATALOG 


send $2.00 for detailed catalog 
with photos and complete 
information. 


5) Ja) = 
ELECTRONICS, IAC. 


P.O. BOX 61-T 
CUMBERLAND, RI 02864 | 


CB RADIO 


CB MODIFICATIONS, conversions, 
books, plans, kits. Catalog $2. CBCI, Box 
31500P, Phoenix, AZ 85046. 


CB Radio Books, Kits, Modifications, 
Catalog $1.00, Refundable. APS, POB 
263Р5, Newport, RI 02840. 


SATELLITE Systems, Build, Save, Send 


$1.00, Refundable. Matco Electronics, Box 
316AAÀ, Cadillac, MI 49601. 


COMPUTERS 


48K computer US $380.00 or hundreds 
Apple compatiable softwares details US 
$1.00. Reliant, P.O. Box 33610, Sheungwan 
Hongkong. | 

TRS-BO COMPUTER DISCOUNTS. 
Lowest prices anywhere. Free price list. 
Radio Shack. 175A N. Delsea Dr. Vine- 
land, NJ 08360. 800-257-0428. 


TI-B8/4A owners. Send for free catalog 


| of new and exciting, low cost software. 


Enterprises, Box 690, Hicksville, N Y 11801. 


ACCESS MAINFRAMES with your 
micro. New program breaks password se- 
curity. In Basic. $24.95. Specify computer. 
Advanced Scientific, P.O. Box 15937, San 
Diego, CA 92115. 


RECORDS & TAPES 


VIDEO TAPE OVERSTOGCK: Industrial 
Hi-Grade, 1st time avail from our excess 
production. VHS/BETA. Any Lengths. A 
SUPER SAVER. AVI 1812 Tilghman-Allen- 
town, PA 18104. 1-215-821-8984. 


SUBLIMINAL 
TECHNIQUES 


® Stop Unwanted Habits Ө Personal Pressures 
Ф Gain Health ® Confidence ® Success & 
much more Learn why SCWL Techniques are 
gaining such extraordinary popularity over 
hypnosis - Send Today for exciting FREE 
brochure. Midwest Research, 6515 Highland 
Road, Sune 203-24 Pontiac, Mich. 48054 


VIDEO EQUIPMENT 


VIDEO MOVIES. VHS-Beta-Disc. Cata- 
log $1.00. Tower, Dunkirk, MD 20754-0213. 


BUSINESS OPPORTUNITIES 


RECONDITION JUNK BATTERIES. 
$40,000 year, spare time! Easy. Free Infor- 
mation. Owen, 771 K, Battle Ground, 


| Washington 98604. 


MAKE PVC PIPE FURNITURE. $30,000 
year, spare time! Easy. Free Information. 
Owen, 771 P, Battle round, Washington 
98604. 


$500.00 WEEKLY Recycling Discarded 
Tires! (Stamp Appreciated). LaVallee's, 
Fountain, FL 32438. 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25¢ (Ке- 
fundable), Woodwins, Bridgewater, MA 
02324. 


BORROW $30,000 without interest! All 

PUO Repa E eps Free details! Info- 

house - БОВР 533 Sutter, San Francisco, 
CA 94102. 


WOU can make money wholesaling free 
tng Brokerage, 109Е Circle, Burns, TN 


$100.00 + DAILY! Reconditioning used 
car batteries. Secrets others don't tell. Free 
Information. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


WEATHERSTRIPPING, new patented 
process, easily installed. Weatherstripping, 
66 Columbus Avenue, Valhalla, NY 10595. 


PORCELAINIZE & Bronze Baby Shoes. 
Start Profitable Business! Metal ,26E01, 
East Providence, RI 02914. 


MAKE MILLIONS MANUFACTURING. 
Batteries, Supplies Available. Everlast, 
Box 365, Bogota, NJ 07603 


MAILORDER home business. Six figure 
income possible! Free details. Angel De- 
lights Box 1014-P, Ames IA 50010. 


GET RICHI! Secret law smashes debts— 
nings cash and credit! Details FREEN - 
WealthKit-S, Billings, NY 12510. 


TAKE Catalog Orders. We drop-ship 2500 
best-sellin ecialty products. Lowest 
below үе Жог TENE Immediate deliv- 
ery. Spectacular home business opportu- 
nity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-37, Chatsworth, CA 91311. 


ee ad inclined individuals 
desiring High Weekly Profits operating 
Small а facturing business Without In- 
vestment write: Businesses, 92-P Brighton 


11th, Brooklyn, NY 11235. 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, elor furniture, 
luggage, car tops. Quick, easy. Two small 
$20 jo sa day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
ited customers. Start earning after a few 
days practice. Sensational details free. 
VIP, 2036 Montrose, Chicago 60618. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truckers, 
Motorcycles, Wildlife, etc. Big Profits. Com- 
рав dealer set up. Catalog $1.00. Anchor, 

ox 3958-BPS. North Providence, R1 02911. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


400,000 BARGAINS Below Wholesale! 
Man ree Liquidations ... Closeouts... 
Job ‚ Single Samples. Free Details. 


a ИС Opportunities, Box 730-B, 
Holland, Michigan 49423. 


3,818 MONEYMAKING Opp 
- Free Information - Dynamics, 
Stow, OH 44224. 


MAILORDER made easy hottest money 
making reports and books. Details $1.00. 
JVC Enterprises, 333 Magnolia Avenue, 
Brielle, NJ 08730. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable. Free details 
Bumper, POB 22791(LLC), Tampa, FL 
33622. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Write for free book, plus details. 
Mail Order Associates, Dept. 548. Mont- 
vale, NJ 07645. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
22809(LLC), Tampa, FL 33622. 


IMPORT-Export opportu nity, prone 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger, Dept. M2693, Woodland 
Hills, California 91367. 


$100,000 OPPORTUNITY. Manual 
shows scrap trade т DKSF, Вох 
2347, Vero, FL. 3296 


GRD ELECTRONIC 
M P ASSEMBLY BUSINESS 
Start home. spare time. Investment, knowledge or 


experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by | 


rtunities! 
ox 1306H, 


professionals, Unusual business opportunity. 
FREE: Complete illustrated literature 
BARTA, Box asa аша 
Walnut Creek, Calif. 94597 


PROFITABLE Gold Foil Printer. Per- 
sonalize business cards, pencils, matches. 
Free Details. Gold, РОВ 24986(LLC), 
Tampa, FL 33623. 


$150. POUND. Grow/Sell this plant. 
Details $4.00. Nugget, Box 489, Utica, MI 
48087. 


PROJECTION TV... Make $$3's assem- 

опре Егина с. . Easy . Regulis com- 
le to $2,500 projectors . . Your total 

За less than $20.00 . . $, 8 LENS & 
Dealers information $17.50 . . . Illustrated 
information .. . Macrocomaaex, 
Washington Crossin Pennsylvania 188977. 
Creditcard orders 24 Hours (215) 736-2880. 


START AND RUN your own service busi- 
ness, À Report. Send $5.00. Jim Rodgers, 
Box 2501, Odessa, TX 79760. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free information: 
Industrial-PS1, Box 127, Alexandria Bay, 
New York 13607. 


` HOW TO start SEVEN profitable busi- 


nesses at home. Ex 
Free information: 
Beach, CA 92624. 


rience unnecessary. 
illiam, Box 2762, Capo 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


BECOME A Tax Consultant. Our stu- 
dents earn $3,000-$5,000 every tax season 
reparing returns, evenings. Accredited 
National Tax Training School, 

Manser 1AR, New York 10952. 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163. 


$40,000 ON Y» ACRE! New Hydro- 
ponics—inexpensive, practical! Free infor- 
mation. Planter's, Box 1657, Brenham, TX 
71833. 


NEW Luxury Car without cost! Write: 
AMCO 15,1601 Main, Plainfield, IN 46168. 


RECYCLE METALS. NO, NOT BEER 
CANS! $450 weekly! Free information. 
Hornsby's, Box 1657, Brenham, TX 77833. 


BORROW to $500,000. Any worthwhile 
business venture. For details Write: AIBM- 
4, 1601 Main, Plainfield, IN 46168. 


BORROW by Mail. Free Details. Write: 
Allied, 2120 Crestmoor, Nashville, TN 
31215. 

REPAIR HYDRAULIC vus E 


details. Hydraulic Parts Supply, Dept. 5 
Box 4157, Brownsville, TX 78520. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, and plate glass! Earn up to 
$50,000 yearly. Send for valuable free re- 
rt. Glas-Weld Systems, Box 5755C, Bend, 

R 97708, 503-388-1156. 


SOLAR Heating learned quickly at 
home! Free inform X Xn. Empire School, 
Box 1014s, Jupiter, FL 33458. 


MANO Tuning learned qui at home! 
Free information. Empire School, Box 1014, 
Jupiter, Florida 33458. 


cs Book, “2042 Unique Proven En- 
rises." Fabulous ' ‘unknowns,” second 
mn income. Haylings, Carlsbad, CA 


MONEY SECRETS 
HELP People and businesses get mony. 
Easy home business. Fantastic profits. | 
experience — own hours. Continuous is: 
sistance. Free Details: DFC, Dept. 11-G-12, 
1145 Reservoir Avenue, Cranston, Rhode 
Island 02920. 


SELL SENSATIONAL LOW-COST BUR- 
GLAR ALARM. Lightning seller. Excep- 
tional Margin. Samples for trial. Northwest 
poen I, Box 1046, Mitchell, S. Dak. 

1. 


MONEYMAKING 
OPPORTUNITIES 


700,000 BARGAINS, Mail Order, Home 
Businesses, Free Details. American Money- 
makers, Box 8356Р8, Tampa, FL 33674. 


BATTERY Rebuilding Tools, Instructions 
$326.00. Manual $65.00. Training Avail- 
able. SUN BATTERY, 10415 98, Sebring, 
Florida 33870. 


180 | POPULAR SCIENCE 


GET RICHI! Secret law smashes debts 
- - - brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 


"SUPERBIZ" You can make $100,000; 
r. working from home. Free information: 
SG. Е Ent., Inc., 250-10 Northern Blvd., 
P.O. Box 116, Little Neck, NY 11362. 


FANTASTIC OPPORTUNITY to make 
BIG MONEY in easy home business. FREE 
DETAILS. Harringtons, Box 3069-E, Stn 
B, Calgary Alta, T2M-4L6. 


BUMPER Sticker Printing Device. Cheap, 
Simple, Portable. Free details Bumper, 
РОВ 22791(LLD), Tampa. FL 33622. 


$$$ LEARN CLOCK REPAIR 555 
Free information write: School of Clock 
Repair, Rm. 10 Squire Village, 7 Cam- 
bridge Ct., Toms River, NJ 08753. 


GROUND FLOOR AMWAY, SHAKLEE 
ALTERNATIVE. Managers, Distributors 
wanted. Free kit! Hometeam, P.O. Box 
25216P, Charlotte, NC 28212. 


PEOPLE ARE MAKING HUGE 
showing our line of unusual novelties to 
friends, co-workers. Send $1.00 for 8 sample 
items and distributor catalog. Lakeside 
Asri 6646 N. Western, Chicago, IL 
0645. 


HOMEOWNERS—Legally, ethically 
save big dollars on your mortgage. Send 
$12.95 for “You Get The Dollars, Not Your 
Bank,” to: R.B.Y. Associates, РО. Box 3, 
Glastonbury, CT 06033. 


“MAKING IT RICH IN THE 1980's" 
Experts shows how. Free details. Wevco 
Books, 3028 Ryan St., Dept. 171-Р5, Lake 
Charles, LA 70601. 


NEW Luxury Car without cost! Write: 
AMCO 15E, 1601 Main, Plainfield, IN 
46168. 


BORROW by Mail! Free Details! Write: 
Allied, 2120 Crestmoor, Nashville, IN 
37215. 


EMPLOYMENT INFORMATION 


LEARN DOMESTIC Refrigeration 
$50,000 per year no more layoffs. Fran- 
chised opportunity. Post, Box 19931, Hous- 
ton, TX 77024. 


OVERSEAS POSITIONS. Hundreds of 
top paying positions available. Tax free 
incomes. Attractive benefits. Opportunities 
for all occupations, skilled iud es, profes- 
sionals, management, technicians etc. Free 
details. Overseas Employment Services, 
Dept. PS, РО. Box 460, Town of Mount 
Royal, Quebec, Canada H3P3C7. 


... $20.000-8$60,000 +. Free 
Report! Employment, Box 19760-FA, India- 
219. 


napolis, I 
GOVERNMENT JOBS - Thousands of 


vacancies must be filled immediately. 


$17,634 to $50,112. Call 716-842-6000, Ext. 


. 9398. 


NEW and EXPANDING BUSINESS and 
INDUSTHRY report covering Alabama, Flor- 
ida, Georgia and Mississippi, monthly. Sarn- 

ple-$4. 00. 3 months-$24.00. Expansions In 
America 3608 Eastwind Street, Indian- 
apolis, Indiana 46227. 

SAUDI ARABIAN 1083! Leahy, De- 

priment 1013, Box 29063, Washington, 


BIG Bucks Overseas: plus Australia! 
Openings now! 213-926-4355. Jobworld, 
Box 681-F, Cypress, CA 90630. 

OVERSEAS JOBS! $20,000-$60,000 and 
up! CALL NOW! (317) 839-1712 Ext. 30. 

AUSTRALIA! Jobs! Transportation! New 
Handbook/Em oren Diret — $2.00. In- 
ternational, Box 19107-FA, Washington, 
DC 20036. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


AGENTS WANTED 


SELL famous Rawleigh Products. Take 
orders quality hóme products. Sales Kit 
$29.00 catalog and details $2.00. Rawleigh, 


PO. Box 195- „Darlington, WI 53530-0195. 
REMAILING SERVICES 
CONFIDENTIAL Mail Receiving/For- 


warding. Mail Drop, Box 18039Р5, Orlando, 
FL 32860, 


LOTTERIES 


WIN MILLIONS in Canadian lotteries. 


Lowest prices. Same day service. Free de- 
tails plus FREE TICKET OFFER. Lucky 
Buck (PS), Box 171, Station W., Toronto, 
Canada МӨМ 422. 


WIN MILLIONS free Directory of For- 
eign Lotteries. PO.G., 232 Madison Ave- 
nue, #511B, New York, New York 10016. 


WIN MILLIONS in Canadian Govern- 
ment lotteries. For free information write: 
Canadian Gold Club, PO. Box 324, Sta- 
tion A, Windsor, Ontario, Canada N9A 6K7. 


ARTS & CRAFTS 


WOODBURNINOG Artists Only. Detail- 
ing, Burning Pen. Guaranteed $19.00. Hill- 
temp, 88 Holten, Danvers, MA 01923. 


EDUCATION & INSTRUCTION 


FREE 120 page Career Opportunities 
Guide—shows how to train at home for 
ying jobs. Granton Institute, 263B 
Adelaide, Street West, Toronto, Canada, 


DEGREE PHOGRAMS 
IN Management, Economics, Philosophy 
Business Studies. Credits and Experience 
accepted. Prospectus (airmailed $2.00) Reg- 
istrar. Sussex COLLEGE OF TECHNOL- 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND КЬ17 ТЕХ. Founded 1969 stu- 


dents worldwide. 


COLLEGE DEGREE BY SPECIAL 
EVALUATION of EXISTING Credits & Job 


Experience. Fast. (614) 863-1791. Box 
13151-51, Columbus, OH 43213. 
REISCH WORLD WIDE COLLEGE OF 


IEERING, ING., World's Largest. 
Free Catalog. Approved for VA. Modern 
Auction Library *FREE' with enrollment 
215-423-5242, Col. Gordon E. Taylor, P.O. 
Box 949, Dept. à, Mason City, ТА 50401. 


"JET/GAS TURBINE CAREERS!" 
Homestudy courses—theory, maintenance, 
overhaul. AMERICAN JET SCHOOL, 

549-9100. Darby, Montana 59829. (406) 


STUDENTS — Improve Grades! Research 
Catalog $1.00. Professional writing team. 
Confidential. Academic Writers, Box 1652, 
Washington, DC 20013, (202) 628-1030. 


EARN DOCTORATE DEGREE. Earn 
PhD in only 3 days. For complete home 
studv program & exam, send only $5 to: 
Clayton Theological Institute, 129 Mt. 
Whitney Way, Clayton, CA 94517. 


FREE lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PÀ 15134. 


LOCKSMITHING, Universal School of 
Master Correspondence And Shop Train- 
ing. Box 214652, Sacramento, California 
95821. 


LEARM WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24- "Olim: WA 98507. 


ELECTRONICS Degree (BSET! by cor- 
respondence. Grantham College, 2500 La 
Cienega, Los Angeles, CA 90034. 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, РН. Оз... Free re- 
vealing details. Counseling, Box 389 5Р1, 
Tustin, СА 92680 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doctor- 
ates. Commerce, Industry, Sciences, Phi- 
losophy, Divinity, Medicine, Social Sci- 
ences, Free Prospectus. (Airmail $1 re- 
fundable}. College Registrar, Dept. 109, 
BCM - Collegiate, London, WC1! 3XX. 
England. 


PSYCHIC power, Intuition, E.S.P. eas- 
ily developed. Clear instructions $3.00. C.H. 
Boro, Р.О. Box 2966, Joliet, IL 60434. 


INSTANT MEMORY 


| new way to remember 
A short, simple method of acquiring а powerful 


memory. No memorization, no keywords. Release your 


photographic memory. Learn "how" you remember, 
"why" you forget. Discover your natura! ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
845P5 ViaLaPaz, Pacific Palisades, CA 90272 


WINEMAKING 


BEEAMAKERS! Free Specialist Ca 
Newsletter. William's, Box 461-P1, pd | 


land, California 94604. 


WINEMAKERS - BEERMAKERS —. 
Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's, Box 284A, Wayne, IL 60184. 


WINEMAKERS —BEERMAKETTS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, МО 
64053. 


WINEMAKERS-BREWERS Quality Sup- { 
plies, Free Paris ТУ Village Store, Box 
C51PS, Westport, MA 02780. : 


FREE ENCYCLOPIENA WINEMAKING - 
Beermaking. Supplies, E 


uipment In 
dients. Vynox, Box 315498, d 
14615. 


FREE BEERMAKING BOOK plus кай 
log. Finest equipment, Ingredients. One- | 


Day Service. Fu ly guaranteed. SPL Box 
| 1 Hil 


784-5, Chape C 27514 


WINEMAKERS — BEERMAKENS — 

GASOHOL. Free catalog, Equipment Su 
lies, Continental, Box 188-PS, Cassel , 
rry, FL 32707. | 


WINEMAKERS - Beermakers: Free П-у 
lustrated catalog of supplies. Semplex, PO, 
Box 12276H, Minneapolis, MN 55412-0276. | 

| 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! « 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . Closeouts! . 
. Job Lots . Single Samples. Free 
details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. i 


PARTS-—Chainsaw, Three-Wheeler, | 
Motorcycle, Snowmobile, Small Engines. 
Send $1.00— Wholesale Catalog. Manufac- 
turer's Supply, Box 157Р81, Dorchester, 
WI 54425. 


LOAN BY MAIL 


BORROW #300-530,000 Interest Free! 
Keep Indefinitely! Free report! Write: | 
American, 1601 Main, Plainfield, IN 46168.  : 


BORROW by Mail! Free details. Write: 
Allied, 2120 Crestmoor, Nashville, TN 
37218. 

BORROW FROM HOME 
ANY amount, any worthwhile purpose, | 
within 30 days. Competitive Rates. Also, 
Money Agent. No experience - own hours. 
National Company to assist every w 
бор Ко Gimmicks! Free Details: D 

pt. 11-C-1, 1145 Reservoir Avenue, Cran- 
ston, Rhode Island 02920. 


BORROW 8#100-8100,000: Instant 
Reply! No Co-Signers! Rush Stamped En- | 
velope! Financial, Box 5487 (PS), 


son, TX 75080. 


CASH LOANS—Porrow by mail. Any - 
amount. Free details, application rush 4 
| 

| 

| 

| 


ichard- 4 
| 


Ap dip id D-116, Box 3169, Pinehurst, 


| NC 28374 


BORROW $30,000 without interest! All 
eligible. Repay anytime. Free details! Info- 
house - 508PS, 533 Sutter, San Francisco, 
CA 94102. 


ARAB BUSINESSMEN Have Money To 
Buy & Invest. Top Finders Fees Paid. Int. 
Middle East Assoc., 184PS1, 8291 Flax- ' 
man, Huntington Beach, CA 92646. 


BORROW $25,000 "overnight." Puy 
pose. Keep indefinitely! Free Re m 
cess Research, Box 19739-FA, Indians apolis, 
Indiana 46219. 


IMMEDIATE Loans to ing. individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, bo 98-P3, 


Brooklyn, NY 11235. 


SLOANSS On Signature To $100,000 - 
Any pees Write: Elite: Box 206 - P 5, 
East way, NY 11518. 

BORROW By Mail! Free Details! MBG- 
P5184, Box 2298, Sandusky, OH 44870. 


CONTESTS _ 


$10,000 BURIED SILVER COIN TREA- 
SURE can be yours! Location found by 
following clues in new book THE LAST 
BAG OF SILVER. Free details, Krause, 


Вох 6232, Flint, MI 48506. 
OLD GOLD, JEWELRY 
WANTED 

HIGHEST CASH for Gold, Jewelry, Gold 
th, Rings, Diamonds, Watches, Silver, 
latinum. 
with Information. Chicago Gold & I 
cious Metals, 6 E. Monroe, Dept. 557, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 


Established 1934. We buy Gold, Silver, 
"Platinum, Diamonds. Highest Cash. Free 
information. Rose Шошан, 29-Ү Еавї 


adison, Chicago 


WATCHES, CLOCKS 
CLOCK and Watch Repairing books, 


tools, materials. Free book catalog. North 


American, Box 77-BN, Fox River Grove, 
(Illinois 60021. 


97  OFINTEREST TO ALL 
EVO- 


THEORY REFUTES 
LUTION? Booklet $2.00. Century Research 
Box 6610, South Bend, IN 46615. 


MESSIAH PROMISED LIFE TO THE 


WEALTH, HAPPINESS, POWER—a 
success tool for the rest of your life. Free 
details. К.Р. Johnson, Box 173, Babson 
Park, FL 33827. 

DO MAGIC with numbers, even social 
security numbers! Free details: Champol- 
Шоп, Dept. 1824, Р.О. Box 808, Union City, 
NJ 07087. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP. Box 487. Anaheim. CA 92705. 


FREE Hypnotism, Self-Hypnosis. Sleep 
Learning Catalog! Drawer PS400, Ruidoso, 
NM 88345. 

FREE CATALOG! Self Hypnosis Tapes. 
Educational Systems. 14-51 Brooklane, 

| Peekskill. NY 10566. 


SUBLIMINAL Hypnotic cassettes bro- 
| chure. Holistichypnosis. 808 Post 49-153. 
San Francisco, CA 94109, 


BUSINESS SERVICE 


INCORPORATE Without Legal Fees. 
Free Kit Includes Forms. Call Now (800) 
345-Co 


PRINT ING SERVICE 


PRINTING Presses, Type, Supplies. Lists, 
50g. dere т Printers Supply, Mechan- 
icsburg, PA 1705 


RUBBER STAMP 


Order “CUSTOM MADE" 


RUBBER STAMPS 


Да 
M ° of" UP TO 4 LINES only $095 
$2 > (Мах 30 letters per line) га, ppd. 


for INK PAD add $1.95 
Bpecily Color: Black, Blue, Red, Green 


With Zip Code, mail is 
sorted up to 15 times faster! | 


ail Articles Today. Free gift | 


| ings, columns, etc. 


INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 141, WASHINGTON, 
ОС 20006. 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007. 


INVENTIONS Wanted. Free Information. 
INVENTION MARKETING SALES, 5815 
Lovers, Suite 144-B, Dallas, TX 75225. 


 INVENTORS: If you have an invention 
for sale or license, write for free booklet 
explaining how we can help you. Kessler 


Sales Corp. T С-7- -1W, Fremont, Ohio 43420. 
GOOD EATING 


FREE RECIPES for the man of the house. 
Chef Al, PO Box 14301, Hartford, CT 06114. 


MAKE YOUR OWN LIQUEURS. Recipes, 
instructions. $5.00. Chef Al, РО. Box 14301 
Hartford, CT 06114. 


TREASURE FINDERS/ 


METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, 85013. 


MISCELLANEOUS 


ORNAMENTAL Iron designs. Book of 

1600 реди Тал designs for rail- 

literature. Cun- 

ham, 3881 South 3200 West, Р.О. Box 
20005-8, Salt Lake City, UT 84120-00 


DRIVERS! BORED? Fantastic 5. 
games, license plate decoders. FUNI Choose 
any ten states. $5.00. Drivers Infocouncil 
137-36 80th Street, Howard Beach, NY 
11414. 


VACUUM CLEANERS "Discount Prices" 
"Mew" Rainbow $389.95, Kirby, Filter 
queen; Compact, Details: ABC Vacuum 

arehouse, 7021 Burnet-PS, Austin, Texas 
781751 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Church, Dept. 58, 
481 Thurston Road, Rochester, N Y 14619. 


TAGLETS" 
Easily-labeled pocket- 
able plastic key tags help 
you find the right key 


fast. 24 for $6.45 post- 
paid, with labels and ring. 


necksaver 
Box 1712 
Oakland, CA 94604 


CARTOONING 


LEARN Sign Painting -Free Catalogue. 
Kaufmann Supply, Centertawn, MO 65023. 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 


FORMULAS, PLANS 


MONEYMAHING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG $3.00 
(REFUNDABLE): GWAG, Box 193, Brook- 
field, Wisconsin 53005 -0193. 


ы [ HENLEY'S 

TE 20th Century Book of 
Bato 10,000 Recipes, For- 

, mulas & Processes 

(Latest Edition] 

Here is a wealth af prac- 
tical, accurate and clear 
information and instruc- 
tion that can save you 
Se: thousands, or make you а 
: fortune! Housewives, man- 
ERU | ufacturers, farmers, handy- 
EM WU теп, home experimenters, 
e РРА electricians, ретй, 
le in every walk of life refer to Hen y's 
people i in this every wal < of а book, you too will 
find formulas and recipes for almost everything 
used in the home, farm, workshop or industry, 
Discover the wade secrats of thousands at 
commercial products—-learn new money- sav ings 
and exciting way of doing things, As indispen- 
sabla as a dictionary, Satisfaction. guaranteed. 
800 pages hard cover-cloth binding. Only 

$14.95 plus $1.75 postage & handling. 

Dealer's Inquiries Invited 


EMBASSY SALES Dept. 66 
Box 67, East Elmhurst, N.Y. 11368 


FOR INVENTORS 


PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway, Suite 
3612-N, New York, NY 10007. (212) 267- 
5252. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 


Box 392Р5, Millwood, NY 10546. 


NONPROFIT foundation helps inventors. 


Widest range of services. Free recording | 


forms. Free evaluation. Affiliated Inven- 
tors Foundation, 501-A Iowa, Colorado 
Springs, CO 80909 or Call toll free 1-800- 
020-0885. 


FIMANCIAL & managerial backing for 
Бани concept/s having high potential 
or building new company (or will assist 
existing small venture company ан of quality). 
Disclosure protection. Puma , Inc., 
СТ eae Drive, Salt Lake ity, UT 
108. 


LEARN! how to offer your invention for 
sale or license. Free Booklet. Outlines pro- 
cedures, royalty rates, requirements. Kess- 
ler Sales Corporation, -T-F1, Fremont, 
OH 43420. 


PATENT IT ECONOMICALLY! Free De- 
tails. M. Rainer, 2008 Fondulac, Richmond, 
VA 23229. 


LET HELLE AL LLL 
INVENTORS! 


IDEAS HAVE VALUE! 


Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by American industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value. Cali or write without delay for your free 
information package, 


American Inventors Corporation 
82 Broad Street, Dept. PS. 


IH 


Westfield, MA O1 | ecw 
(413) 568-3753 wo 
A Fee i төн Au отып 


5 ТТИ 


DETECTIVES 


DETECTIVE Profession, easy home study; 
free tie-tack or lapel pin, certificate, future. 
Professional Investigators Training School, 
Dept. CB, Р.О. Box 41256, Los Ángeles, 
CA 90041. 

FINGERPRINTING - exciting scientific 
career. Home study course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Professional Inves- 
tigators Training School, Dept. FP, P.O. 
Box 41256, Los Ángeles, CA 90041. 

KNIFEMAKING SUPPLIES 
MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
makers ‘Supply, Box 308-PS, Emory, Texas 


HUNTING KNIVES 


HUNTSMAN Knife Guaranteed 10 Years. 
$35.00. GLG Speciality, 4033 Freeport Road, 
Natrona Heights, PA 15065. 


BETTER HEALTH 


PUREST WATER from HOME DISTILL- 
WATER WISE, Box 45981, Centerhill, 


FL 33514, (800)874-9028. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. Cal 1/800/823- 1212 Toll Free 


BRAND Name at Discount Prices, Le- 
Barron Company, RR7P, Saratoga Springs, 


| NY 12866. 


HEARING Aids from $89.50—30 day 
trial Gigantic Savings on Batteries. Write 
for free gift offer and brochure today. Elec- 
tronic Products, Box 2005-E, Pinellas Park, 
FL 33565. 


HEARING AIDS 


4. PRICE CATALOG FREE! 
J| SUPER $AVINGS! Newest. Finest. All 


(ак Buy DIRECT 8 save ү to HALF! 

Емо A зе ROT. Sold DEA MAIL on 

gi OME TRIAL. FREE Catalog. Write: 
MONEYSA 


| 1 9530 Langdon Ave., 
i Ce veda, Cal. 91343 E 
Е Not sold in California. 


HEARING AIDS! 


SAVE 50% 
е All types of Aids 
e Try our all in the ear 
e 30 Day Trial е No Salesman 
e Free Catalog e Write: 
BETTER HEARING 
Box 537-69C 
Brookport, IL 62910 


ELECTRIC TRAINS 


TURN YOUR TRAIN SET 
INTO A MODEL RAILROAD 
New 720 page Catalog Reference Manual shows 
what's new in the marvelous world of HO trains. 
THE WORLD OF HO SCALE - 1984 puts over 
20,0000 model railroad products at your finger tips. 
1 1G dramatic Full color photos af realistic dioramas 
and models, Send 511.95 to Walthers. Dept. PS. 
56001 West Florist Avenue. Milwaukee, WI 53218 


Satisfaction guaranteed or your money refunded. 


PERSONAL 


ADVANCED TITLES/DEOREES. Minis- 
ters, Honorary Doctorates, etc. Free De- 
tails. Acquarian Church, 432-PS PCH, 


Heromsa Beach, CA 90254. 


WANTED TO BUY 
GOLD bearing scrap, silver, platinum, 
mercury, tantalum. Assaying service. Gold 


Refiners Int'l, 1-800-932-1010 toll free. 
(617-326-3442 in Mass.) 


CAMPING EQUIPMENT 


FREE Discount Catalog, Backpacking, 
Kamping, , Campmor, Box 999-P, Paramus, 


SPORTING GOODS 


Lit FACTORY 


© IMMED. LIN. 5 BEL * ck Bl n 
P USA Mais MAIOR. PU d ^ , oP acne! wonda ба 


p HUNTING 
"nr SURVIVAL ae 


AT OUR RISK 


SILENT, POWERFUL, ACCU RATE ‘hits like bullet! ifie varmints, 
pests. Target, plinking, thrilling sport! Astound friends! Compressed 
breath gives amazing power! Ріегсе» 12° plywood! Rugged .38 cal. 
aluminum, 125 steel darts, сапу case, instructions. l:piece models: 


VIS 3 hrs:800-824- + 
7888:A K/HI.800- -824-7919 Ext. 720 7 CU 


ише sie d 04515 — Millia pol: Hong 
ire mandet Why pay nore? ? 7 


Compact, 220 range $9.97" 
HA Ве 3UY 510.97: 6 
Magnum 350° range $11.97! 
8 Super-Mag  (2-piece) 450' 
$19.97) Add $2.00 for above 
"umo MO zc 
“xtra dans 100: 55 


x ا‎ 2001$14/500$26/M! y 
p guns gel 600 kon. Buy | 
"m 


Таке- Down 


Î quiver p pate es: muzzle guard 
¢targets! carry box 
û freebies)! Buy 


û Buy 4 SAME + 1100 + Mini- 

Щ gun!$5l free! Buy 5 SAME + 

| in! $65 free!& 

ва TM Bes + 1600! a ae а Add 

i А postage ur 
Aday Toneyback 1 zu | 


м و‎ т T lighted! If broken in 25 yrs. 


1 ORDERS x qe" || 


replace! HOUSE OF 
WEAPONS, INC, Box TALES, 
Provo, Utah 84603, Send cash, 
check. Visa. MC. Buy 17: Si only 
$145 PPA! IMMED. ` DELIV. (с 


Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the pur- 


chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 


101 Protective Covers This catalog from 
Coverguard details covers for every brand of 
data-processing equipment, free-standing or 
in rows. Custom-made of 12-gauge vinyl or 
lightweight nylon, they're waterproof, easy to 
store, and ready to protect your equipment 24 
hours a day. Free 


102 Home Building This 52-page, full- 
color catalog, entitled “Today's Most Afford- 
able Home Building Program," helps make 
owning a home possible now. Curtis Homes 
provides the construction, materials, and 
credit. $1 


103 Tractors Power King 14- , 16- , and 
18-hp lawn and garden tractors and matched 
attachments are shown and described in this 
four-color brochure from Engineering Products 
Co. Special operating features and tractor 
specifications are also listed. Free 


104 Wood Stoves A color brochure from 
Kent Heating Ltd. illustrates free-standing and 
fireplace-insert wood stoves. It also contains 
UL clearances, product dimensions, and a list 
of retail dealers near you. Free 


105 Greenhouses Lord & Burnham's new 
"Greenhouse and Solarium Buyers' Guide and 
Planner" will show you how to make your 
home more functional and beautiful. The cat- 
alog contains all the information you need to 
buy your greenhouse. $2 


106 Terrace Door A hinged patio door con- 
structed of Ponderosa pine is a beautiful al- 
ternative to aluminum sliding doors. Marvin 
Windows’ brochure provides information on 
energy-saving features plus a variety of options 
and sizes. Color photographs show traditional, 
contemporary, and French styles. Free 


107 Scale-Model Cars Discover the fun of 
collecting finely detailed, metal scale models 
of legendary automobiles in Model Expo's 48- 
page, full-color catalog. Included are classics 
and sports cars like Duesenberg, Bugatti, 


Ferrari, and Mercedes— names that live on as 
legends. $3 (refundable with first order) 


108 Handcrafted Wood Mantels Full-color 
literature from C-E Morgan shows its wide 
selection of wood mantel designs that fit ei- 
ther zero-clearance or masonry fireplaces. 
Handcrafted from Ponderosa pine, Morgan 
mantels are suitable for staining or painting. 
254 


109 Saf-T-Space This rolling door from 
Saf-T-Case will turn an ordinary closet or room 
into a secure area. Easy to install, it puts a 
heavy steel barrier between burglars and your 
valuables. 25g 


110 Mowers and Tractors This color bro- 
chure from Snapper Power Equipment de- 
scribes the durable and versatile line of Snap- 
per walking and riding mowers, lawn and gar- 
den tractors, front- and rear-tine tillers, walk- 
ing snow throwers, and attachments. Free 


111 Sweet Stove It's the Northeast's 
leading heat source, with 93.9 percent com- 
bustion efficiency, 84.5 percent heat-transfer 
rating, and 79.3 percent overall efficiency,says 
Sweet Home Stoves. A full-color brochure de- 
scribes the astonishingly efficient design. Free 


112 Computer Books This catalog of all 
computer books published by Sybex profiles 
each book and rates it according to the level 
of technical experience required of the reader. 
It also includes a listing of Sybex books that 
have been translated into nine languages. Free 


113 Everything Book for Home Computers 
Much of the software for popular home com- 
puters is explained simply in this informative 
pamphlet, which covers the Texas Instruments 
99/4A and CC-40 units. It also describes more 
than 500 programs and hundreds of periph- 
erals and accessories. Free 


114 Science-Experiment Book Eighteen 
science experiments are presented in this 
Eveready “See How They Кип” manual from 
Union Carbide Corp. Each experiment is illus- 
trated and explains, step-by-step, how to build 
a motor game, an alarm, a light bulb, and 
many other safe and creative projects. It's 
ideal for children ages 7—14. 256 


115 Heat Machines Literature from 
Unique Functional Products describes units 
that convert a fireplace into an efficient home- 
heating system and can be installed in one 
hour. Free 


116 “Tools and Solderless Connectors" 
This 16-page catalog from Vaco Products Co. 
contains descriptions of its complete line 
of screwdrivers, nut-drivers, pliers, wrenches, 
crimpers, and electrical connectors. 254 


117 Household Guide An easy-to-read 
pamphlet from WD-40 Co. outlines a variety 
of household uses for this versatile lubricant, 
penetrant, rust preventer, moisture displacer, 
and cleaner. Free 


118 Hot-Spring Spa Watkins Manufactur- 
ing Corp.'s six-page, full-color brochure in- 
cludes product features, a description of the 
spa's therapeutic benefits, pictures, spec- 
Ifications, a diagram of component parts, and 
a list of operating costs. Free 


119 Organ and Piano Kits Build them for 
fun or profit! Wersi Electronics, Inc.'s, color- 
ful booklet shows how self-building can save 
thousands of dollars. The simple, photo- 
illustrated instructions help you discover Wer- 
si's high quality and unmatched sounds. 
Monthly terms are available. Free 


120 Decorative Facing This full-color bro- 
chure highlights the entire Z-Brick product 
line, including facing brick and stone, flooring 
products, Ruff-It acrylic texture coating, and 
all-weather stucco. Free 
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182 | POPULAR SCIENCE 


: POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 

4 Note: PoPuLAR Science Massachusetts address is for Product Information only. 

Е Please send the items checked below. | am enclosing $1 handling charge 

| (any number of items) plus amount required for priced items. 

n 

g 0101 O 105 $2 O 109 25¢ О 113 [] 117 
в О 102 $1 О 106 О 110 O 114 256 [] 118 
g 0 103 [] 107 $3 О 111 [] 115 [1119 
g 0 104 [] 108 25¢ [] 112 О 116 256 О 120 
б 

- Name (please print) 

: Address Е City & State 

d 


Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 


THIS COUPON EXPIRES MARCH 31, 1984 


| AM ENCLOSING 
$— for priced items 
$1 for handling 
$ ТОТА! REMITTANCE 


Zip 


POPULAR SCIENCE JANUARY 1984 
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There's only one way 
to play it. 


Wherever 
the music 


| e! +. 
! ГР M 


| ©) 1983 BAW T Co Í | „! \ те 
| # аи 3. г 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. — Иен н анн АНЫН 
| \ av. per cigarette, FTC Report Mar. '83.77 
| 


Lights Kings, 9 mg. "tar", 0.7 mg. nicotine; 


